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Abstract

ARE POST-INDUSTRIAL CITIES USING BIOPHILIC URBANISM TO MERGE NATURE AND THE BUILT
ENVIRONMENT? A PLAN EVALUATION OF FOUR U.S. LEGACY CITIES
By Andrea (Andi) Ames Kerley, Master in Urban and Regional Planning
A thesis submitted in partial fulfillment of the requirements for the degree of
Master of Urban and Regional Planning, at Virginia Commonwealth University.
Virginia Commonwealth University, 2020.
Major Director: Megan Z. Gough, Associate Professor, L. Douglas Wilder School of
Government and Public Affairs,
Urban and Regional Studies and Planning

The re-imaging of U.S. post-industrial cities from desolate, impoverished, and polluted
areas to unique, equitable, and environmentally aware cities of the future is necessary
to re-establish these communities as vibrant places for people to live and visit with the
utmost quality of life. Research shows that as economies in cities improve, people living
in these places expect better quality living conditions with aesthetically pleasing
recreational spaces (Newman, 2014). Also, the increasing awareness of environmental
and social resilience has resulted in the need to rethink the methods of incorporating
green spaces into urban areas (Beatley and Newman, 2013). As these cities in the U.S.
implement green projects and strategies, they are realizing that they must adapt and
evolve; not just create a new place (Moulton, 2019). The principles of biophilic design,
when used in conjunction with localities’ green infrastructure and sustainability plans,
are the most efficient pathway to meet these needs of de-industrialized cities. Using a
rubric developed for this research, an evaluation of selected former industrial U.S. cities’
planning strategies and initiatives will determine which methods best merge biophilic
urbanism into post-industrial cities.
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Chapter One: Introduction
As urban areas across the globe are becoming more populated, the need to conserve and create
urban green space in high density areas is ever more important. Research continues to present valid
arguments regarding the benefits of the coupling of humans with nature, and cities across the world and
in the U.S. are experimenting with different approaches to integrate nature into their plans and policies.
Some of these cities are members of the biophilic cities network, an organization that offers educational
and planning support to cities that wish to improve their connections with nature. The types of support
this network offers are relevant to U.S. post industrial cities, many of which are still recovering from
their mid-20th century struggles. Excessive gray space and vacant land, poverty and inequality are issues
that highlight the spectrum of obstacles the 21st century legacy cities must overcome to create inviting
places, develop new economies, and increase population.
The re-imaging of these legacy cities from desolate, impoverished, and polluted areas to
unique, equitable, and environmentally aware cities of the future is necessary to re-establish these
communities as vibrant places for people to live and visit with the utmost quality of life. Research shows
that as economies in cities improve, people living in these places expect better quality living conditions
with aesthetically pleasing recreational spaces (Newman, 2014). Redevelopment of derelict abandoned,
or underutilized post-industrial landscapes is important for attracting investments. This process can
have positive impacts on economic growth and environmental protection, but also favoring a sense of
belonging, inclusion, care, respect and social responsibility (Loures and Burley, 2016).
Reviewing the transformation of many former industrial European cities into thriving sustainable
communities, was the catalyst for reviewing the economic situation and population decline of many
former great industrial U.S. cities. The purpose of this research is to discover if shrinking cities are
incorporating green urbanism and biophilic actions into their master plans for the purpose of creating a
sense of place and prosperity for people. This study hypothesizes that city plans of U.S. post-industrial
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cities which are members of the Biophilic Cities Network will emphasize biophilic urbanism indicators
more so than city plans from non-Network cities. Through a review and evaluation of policies, plans,
initiatives, and strategies of four U.S. post-industrial cities, two of which are in the Biophilic Cities
Network, two are not members of the organization, this comparison will ascertain how these cities are
including biophilic practices. This research can provide a point of view for other cities to review when
seeking to implement biophilic and urban greening goals. This research is valuable for post industrial
cities that must recover their populations and economy to meet the growing demand and needs of an
ever increasing U.S. population. With an increasing awareness of environmental and social resilience
the need to rethink the methods of incorporating biophilic concepts into urban areas needs to be
prominent within shrinking cities’ plans (Beatley and Newman, 2013). As cities in the U.S. implement
green projects and strategies, they are realizing that they must adapt and evolve; not just create a new
place (Moulton, 2019), and that the commitment and will of the population is a crucial element to the
development of a sustainable city (Loures and Burley, 2016).
As the built environment becomes denser and the availability of urban green space more
limited, cities are investing in sustainability initiatives and green infrastructure to resolve environmental
problems such as carbon emissions, decrease pollutants, and improve water quality (Roos, P., Downton,
P., Jones, D., & Zeunert, 2016; Moulton, 2019), and redeveloping brownfields into green spaces. The
redevelopment of brownfields can play a significant role in future planning activities (Lourdes and
Burley, 2016). These green spaces can also serve a secondary function as usable spaces for people;
research shows that urban green spaces are important for fostering human well-being and improving
public health (Vogt, Kho, and Sia, editors Tan and Jim, 2017; Moulton, 2019).
Timothy Beatley highlights six points to clarify what “green urbanism” encompasses when
applied to cities (2012). A green urbanistic city is designed to have the following characteristics: 1) a
reduced carbon footprint, 2) designed to be analogous with nature, 3) strive to maintain symbiotic
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relationships with the surrounding communities, 4) focused on local sourced food, energy, and
economy, 5) facilitative of more sustainable and healthier lifestyles, and 6) emphasizing an overall high
quality of life (Beatley, 2012). This philosophy can be an effective way to improve gray spaces, manage
stormwater, improve public health, and deal with the impacts of climate change. Discussion has evolved
among scholars, policy makers, and planners to address the challenges of improving the physical
environment and the human state of mind through the integration of nature and the urban
environment (Young, R.F., 2016) with a push for cities to go beyond the standard sustainability plans and
integrate nature into the built environment through the urban planning and design concept called
biophilic urbanism (Young, 2016; Roos, et al., 2016). The United States Green Building Council offers a
course on biophilic urbanism. They provide the following definition, “Biophilic Urbanism fosters urban
resilience by integrating natural systems and abundant joyful engagement with nature into everyday
urban life.” This is an accurate statement that is supported by the Biophilic Cities Network itself
(Biophilic Cities Network, n.d.).
Cities in the U.S. such as New York, Seattle, and Chicago have incorporated elements of biophilic
urbanism into their urban environments (Reeve, A., Hargroves, C., Desha, C., Newman, 2012.). As the
awareness of biophilic urbanism increases, more cities are beginning to develop policies to support the
concept. For example, cities may consider the percentage of forest canopy coverage, percentage of the
population living or working within about a thousand feet of green space, the percentage of total
acreage covered by native habitat, and the number of newly constructed nature projects. The priority
given to urban greening standards by local governments can be measured by the existence of
demonstrated progress toward city greening through action plans, revisions to development planning,
public engagement and education, and through the support cities give one another in their conservation
efforts (Beatley & Newman, 2013). The movement toward green or biophilic urbanism will give legacy
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cities an advantage over new 20th century cities by giving their unique history a polarizing edge that can
be obtained through restoring the connection with nature in the cities.
While the concept of what makes a biophilic city is somewhat open ended, the Biophilic Cities
Network application describes it as a city that contains abundant biodiversity and accessibility to nature.
It works to conserve its natural surroundings; it places nature at the core of its design and planning; it
understands that cities represent habitats for many different forms of life and supports co-existence.
Currently, twelve of the nineteen biophilic cities are in the United States (Partner City Application, n.d.).
Cities can incorporate biophilic urbanism through policies and initiatives that encourage changes such
as: turning vacant lots into community spaces and opportunities to grow food, green rooftops, creation
of urban forest, and ecology centers for engagement and education (Beatley, 2016).
The Biophilic Cities Network was established in 2013, to help inform cities on ways to
incorporate biophilic urbanism concepts into city plans, strategies, and initiatives. By becoming a
partner city, localities are holding themselves accountable for maintaining and improving their
commitment to connecting nature and people. Cities must apply to join the Biophilic Cities Network. As
a part of this process, they must describe how their area is currently connected with nature, for
example, do they have a unique feature in their city, such as a river, lake, mountains, or some other
natural aspect that people can experience and enjoy. Biophilic City Network applicants must also
provide key initiatives, programs, policies and projects already in place that would support the concept
of a Biophilic City (Partner City Application, n.d.) For cities wishing to conserve and create urban green
spaces, the Biophilic Cities Network provides standards and protocols for cities to follow.
Through partnerships with individuals, organizations, and local governments, places wishing to
incorporate green urbanistic/biophilic city components can enhance their unique histories and diverse
cultures while providing an understanding of the value of nature in cities. Aaron Renn ‘s opinion as
found in his article, “The Tough Realities Facing Smaller Post-industrial Cities”, from the Urbanophile
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claims, “…. if there’s to be a genuine attempt to rescue places, then new thinking is needed… [cities
need to] find a claim to fame around which to rebuild…”. For many deindustrialized cities, this claim to
fame could be a different type of city. A green city. A city designed for people and nature to grow,
flourish, and live happily.
Chapter Two: Literature Review
The selected literature relates to defining post industrial, sustainability, biophilia and an
explanation of the Biophilic Cities Network. Approaches to include biophilia and urban greening
for the improvement of post industrial cities are included as well as the importance of these
features to human and nature wellbeing.
Post-industrial Cities
America’s industrial cities defined the rise of the United States from an agrarian nation in the
early 1800’s into the world’s economic and industrial powerhouse of the mid-20th century. Many of
these cities' names are synonymous with the products that they produced—cars for Detroit, steel for
Pittsburgh. Though these cities were polluted and dirty during the height of their growth, they were
epicenters for good paying, dangerous jobs that provided many immigrant families the middle-class
opportunity of the American dream (Mallach, 2016).
Toward the end of the 20th century and moving into the 21st century, many of these same
industrial cities, now “legacy” cities, have been contending with issues of population decreases,
changing economies, vacant land and derelict buildings concerns, polluted natural resources, and equity
for all citizens. Legacy cities, also commonly referred to as shrinking, Rust Belt, or post industrial cities,
are places that have experienced sustained population loss and economic contraction (Tighe and
Ryberg-Webster, 2019). Schilling and Logan (2008) refer to shrinking cities as urban areas that need
new planning and redevelopment models so that they can reestablish themselves as grand and unique
places. Advantageously located near city centers or along waterfronts and supported by existing
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infrastructure, these depopulated landscapes are environmentally impaired resources that need to be
returned to productive uses, and reintegrated into the surrounding community (Loures, L. 2014). Legacy
cities can benefit from urban greening as a course of action to improve their urban environment, much
of which is impervious surfaces and lacking in green infrastructure such as street trees.
Cities respond to these shrinking conditions with plans and policies that address the areas of
concern and create a greater sense of place for the residents and visitors. Sustainability plans, also
known as green infrastructure plans, are a critical starting point to mitigate the challenges faced by
these cities. The concept of sustainability can address many challenges that older cities are facing. Cities
that embrace the three pillars of sustainability can produce outcomes to rejuvenate their places
(Benefits of Green Infrastructure, 2019). The three pillars of sustainability — economy, equity, and
environment— can be built through the framework of green infrastructure.
Many large U.S. legacy cities have green infrastructure plans, and sustainability policies, and
strategies that other small post-industrial cities could replicate. Regardless of the population density or
the land mass size of these cities, they still face the same challenges mentioned above. The key is to
find and enhance a feature or something that no other city—large or small—has; a unique character
that will invite people to their city. In many cases, nature plays an important role in helping to design
urban spaces that will act to attract and retain residents and businesses, while also meeting
environmental goals.
What is Post-industrial?
Before reviewing the sustainability needs and biophilic outcome of legacy cities, a more in depth
look at the labels “post-industrial” and “sustainability” should take place. Post-industrial is a sociological
term that indicates a time of transition from a manufacturing-based economy to a service-based
economy. Societal restructuring is also a result of this transition (Robinson, n.d.). American
sociologist Daniel Bell created the term “post industrial” in his 1973 book The Coming of Post-Industrial
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Society: A Venture in Social Forecasting. Bell explains that the phrase ‘post-industrial society’ is used to
describe the changes that run through the social structure of the emerging de-industrialized world; one
that does not displace but transforms the agrarian and industrial worlds in essential ways. The postindustrial world represents new principles of innovation, new modes of social organization, and new
classes in society. He goes on to admire what he concludes is the central feature of post-industrial
society: the codification of theoretical knowledge and the new relation of science to technology. Every
society has existed based on knowledge and the role of language in the transmission of knowledge; but
only in the twentieth century did the codification of theoretical knowledge and the development of selfconscious research programs become key components in the unfolding of new knowledge (Bell, 1973).
From the forward of the 1999 edition of his book, Post-Industrial Society, Bell wrote of the major
changes that occurred in the United States during the latter part of the 20th century; these are features
of a de-industrialized society, thus part of the post-industrial city:
1. From manufacturing to services: currently about 10 %of the labor force is in manufacturing;
whereas this was approximately 26% in 1970.
2.

Occupational changes: a rise of professional and technical employment and a decline of skilled
and semi-skilled workers.

3. Property and education: education has become the basis of social mobility, especially with the
expansion of professional and technical jobs; entrepreneurship requires a higher education. No
longer can prosperity be gained through the inheritance of position or property.
4. Financial capital and human capital: in the past, capital was regarded principally as financial
capital--either money or land. In the 21st century social capital, the extent to which one has
access to opportunities and social networks, is now regarded as an essential feature of a strong
society.
5. Technology and intellectual technology: the use of new technology is important
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6.

Infrastructure: the infrastructure of industrial society was transportation. The infrastructure of
the post-industrial society is communication.

7. A knowledge theory of value: An industrial society is based on a labor theory of value; the
development of industry proceeds by labor-saving devices. Knowledge theory is the source of
invention and innovation.

A de-industrialized society is therefore one where the economy shifts from producing and
providing goods and products to one that mainly offers services. A shrinking city is one that is in
transition to meet the needs of the people working in this new society. As each legacy city has its own
unique set of challenges; the local governments will need to address the pertinent issues that face their
cities. The way city governments find remedies to equalize the sustainability issues for their city may be
transferable to other cities with similar concerns.
The commonly held image of factories, smokestacks, dirty, fading manufacturing centers come
to mind when thinking of an industrial city/post-industrial city (McKendry, 2018). However, John
Norquist, a former Mayor of Milwaukee and former CEO of the Congress for New Urbanism, claims the
United States never had a de-industrialized period. He argues that the U.S. is still industrialized though
the number of jobs created and maintained in manufacturing may be less. If one is to agree with this
perspective, the current industrial cities would benefit from incorporating as much green infrastructure
as possible to combat the effect of a modern industrialization. Donald Carter from Carnegie Mellon
Institute supports the notion of the inherent strength maintained by manufacturing cities of the
industrial era which are still visible in the post-industrial 21st century; they are as follows: authenticity
and heritage, walkable neighborhoods and transit, universities and medical centers, recreational
amenities, and abundant fresh water (Badger, 2013). Despite challenges ranging from financial
constraints to deteriorating infrastructure, many legacy cities have realized that investing in—and, in
some cases, mandating—green infrastructure yields multiple benefits. This list of strengths will carry
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these cities into the future with such relevance that the post-industrial label will be abandoned for a
greener, biophilic nomenclature.
What is sustainability?
Following the 1983 World Commission on Environment and Development (WCED), chaired by
Gro Harlem Brundtland, the 1987 report named 'Our Common Future' was published. This report
defined Sustainable Development as “… development that meets the needs of the present without
compromising the ability of future generations to meet their own needs…” This report, commonly
known as The Brundtland Report, highlights the three fundamental components to sustainable
development: environmental protection, economic growth, and social equity. The concept of
sustainable development focuses on finding strategies to promote economic and social advancement in
ways that avoid environmental degradation, over-exploitation, or pollution (World Commission on
Environment and Development, n.d.).
Post-industrial cities have a history of non-sustainability when strictly reviewing the three pillars.
Historically the economics and social pillar diverged tremendously, with a blatant distinction between
wealth and class. Environmentally, industrialism created unhealthy living conditions for all.
Former industrial cities have had to meet the challenge of reinventing their city’s sustainability
pillars to ensure the viability of their communities. These depopulated cities have been associated with
environmental and social inequities, such as disproportionate levels of air and water pollution, loss of
biodiversity, increased rates of poverty, and high rates of wealth inequality. Additionally, sustainability
of urban areas also requires the implementation of regional cooperation that incorporates ecosystems
and communities that surround the urban areas, which are affected by urban consumption and
demands. Despite these problems, legacy cities may have the potential to be more sustainable than
suburban or rural areas. Through smart land-use planning, post-industrial cities can address the need to
reduce greenhouse gas emissions via functional public and multimodal transportation as well as well
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planned high density living spaces (Balaban, 2019); localized food production, equitable living
conditions, resource quality, consumption, effective zero waste planning, as well as loss of biodiversity
can also be attained within the cities with the right plan in place ( Zaman & Lehmann, 2011; Pathways to
Urban Sustainability: Challenges and Opportunities for the United States, 2016). The world’s population
is increasing daily. With the population decreasing in many shrinking cities, the implementation of
sustainable development can capitalize on the many levels of diversity that these cities can offer current
and new residents.
Environmental awareness influences post-industrial cities
In the late 20th century, legacy cities not only faced deindustrialization, but also recession,
concentrated poverty, and the outsourcing of local jobs to other areas of the country or other countries
all together; emigration increased, and overall population decreased as a result (United Nations
Department of Social and Economic Affairs, Sustainable Development (n.d.). Cities in the U.S. such as
Milwaukee and Pittsburgh, which are part of the BCN, as well as non-Biophilic Network cities such as
Cleveland and Detroit, had to set new goals that would bring vitality back to their communities; with
new aspirations often comes the challenge of implementation (Ayik, et. al.,2017). When attempting to
reach new levels of improvements, local governments often experience difficulties contriving the best
course to take when improvements need to take place. Rejuvenating derelict neighborhoods, mitigating
vacant land issues, cleaning up contaminated land and water, instituting energy efficiency for buildings,
effective mass transportation, and effective zero waste programs are examples of issues that post
industrial cities need to address in creative ways. The way cities address these challenges is what will
enhance their unique brand and will entice people to visit and live in their cities; ultimately, creating a
green urbanistic city with biophilia at its core.
Environmental awareness started to influence Federal Government Policies in the United States
towards the end of the industrial area—the 1960’s,1970’s and into the 1980’s. Environmentally focused
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legislation such as The Clean Air Act, 1963, The Endangered Species Act, 1966, The National
Environmental Policy Act, 1970, The Clean Water Act, 1972, along with the creation of the
Environmental Protection Agency, in 1970, and the Superfund legislation of 1980, (The Modern
Environmental Movement, n.d.) reflected the country’s changing attitudes toward the environment.
Thus, cities began incorporating policies, initiatives, and strategies into their city plans to address the
requirements of the federal government's law. Today the United States Environmental Protection
Agency uses the term Green Infrastructure to address the need to engineer solutions to mitigate climate
change and promote resiliency (Green Infrastructure for Climate Resiliency, 2016). It is through these
types of legislation along with the concept of biophilic urbanism, that post-industrial communities can
create unique, sustainable places for people to prosper.
Pathways to enhance biophilic urbanism in post-industrial cities
In 1999, the federal government created The President’s Council for Sustainable Development
(PCSD). The PCSD declares that green infrastructures' purpose is to guide more efficient and sustainable
land use and development patterns as well as protect ecosystems (Agencies - President's Council on
Sustainable Development, n.d.) In the United States, this initiative can be the impetus for cities to
further develop and surpass the standard green infrastructure protocol to develop a more nature filled
city.
In 2014, Lennon assessed the interpretation and representation of green infrastructure policies
in several countries. His findings discussed the variety of interpretations that the term green
infrastructure can have in the United States. Examples of green infrastructure in the U. S. can vary from
community gardens, ecological conservation, recreation space, and aesthetic enhancement (Colding and
Barthel; Marcucci and Jordan 2013; Erickson 2006; Pincetl 2013). Through these methods, green
infrastructure can enhance local cultural and ecological diversity; it can be an effective agent of
environmental quality and an expression of local conditions (Rouse and Bunster-Ossa, 2013). In 2002,
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Benedict and McMahon declared green infrastructure as the ecological framework needed for
environmental, social, and economic sustainability.
The concept of biophilic urbanism expands the ecological framework of green infrastructure to
include a framework of purposeful planning while keeping a natural aesthetic in mind. Biophilic cities
understand and aspire to provide contact with nature throughout the city so that this interaction is a
way of life (Beatley, 2011). Though green infrastructure can improve functionality of urban green
spaces, the biophilic cities approach also invests in opportunities for its citizenry to learn about and
enjoy nature. The extent to which citizens are actively engaged with nature relates to local budget
decisions and governance structures that support these forms of engagement (Beatley,2011).
Sustainable, green infrastructure can be accomplished in deindustrialized cities by beginning to
implement green economic strategies, adapting buildings for reuse, and revitalizing urban vacant lands.
When considering how to implement sustainability and green infrastructure into city plans and policies
these three strategies would be a conjunction of favorable approaches that would leverage a biophilic
city.
Shrinking cities need a green economic strategy. Though there is no internationally agreed upon
definition of a green economy, the United Nations Department of Social and Economic Affairs,
Sustainable Development believes a green economy should contribute to human well-being and social
equity, while significantly reducing environmental risks and ecological scarcities; it is low carbon,
resource efficient, and socially inclusive. In a green economy, growth in employment and income are
driven by public and private investment into practices that reduce carbon emissions and pollution,
enhanced energy and resource efficiency, and prevention of the loss of biodiversity and ecosystem
services (UNDSEASD, n.d.). To make this transition, it is the policy makers responsibility to create the
opportunity for promoting green economic growth and green job development. However, efforts made
at the individual city level alone may not be sufficient, and more regional efforts may be required as well
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as developing social networks (Larson 2017; Martinez-Fernandez et al., 2010).) It is important for legacy
cities to do what is necessary to enable green industry and create green jobs. Much like the revolution
of the mid-19th century, this emerging industry will ultimately bring people back to the cities (Bowen et
al, 2016).
As a green economic strategy can address some facets of population decrease in shrinking cities,
adaptive reuse of buildings, retrofitting of old and or derelict buildings for new uses, can create a
unique sense of place for deindustrialized cities. This type of remodeling allows older structures to
retain their historic integrity while meeting sustainable development needs. Often incentives are
available to assist with the cost of the process. The environmental benefits of energy savings and the
social advantage of repurposing a place with valued heritage, make adaptive reuse an essential part of
developing the unique sense of place that post-industrial cities need to draw in new residents (Adapting
an Older Building for a New Use, 2008; Olubunmi et al, 2016). This rebuilding process is also an
opportunity to incorporate biophilic designs into the repurposed buildings.
Another circumstance that accompanies repurposing buildings is that of repurposing vacant
land. Many depopulated cities have the task of addressing vacant land issues. Cities are constantly
evolving. Recessions and recovery are constantly altering the compositions of urban areas; often vacant
land is the result of these cycles (Berger, 2006). Vacant urban land revitalization provides an
opportunity to incorporate natural systems into the urban environment and allow residents to reap the
benefits of being immersed in the nature around them. This act can also be an important component to
creating a biophilic city. There are several ways a vacant lot can create value to the community.
Whether for recreation, to produce fresh food, or to address sewer overflow, there are ways to change
vacant lots that don’t require building new housing or office buildings (Moulton, 2019).
Vacant urban land as broadly defined by Pagano and Bowman (2000), is different types of land
that is not utilized or underutilized such as raw dirt, perimeter agricultural land that is not cultivated,
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brownfields and greenfields, land that supports abandoned structures, and/or land that is not currently
used by humans. Though vacant land can be anywhere, Nemeth and Langhort (2014) note that urban
vacant land will most likely occur along transportation corridors, and areas of transition (former
industrial or commercial areas), city edges and suburbs, or random individual lots in downtowns or
neighborhoods. They have also created three categories to organize vacant land types: remnant
parcels, reserve parcels, and TOADS (temporarily obsolete, abandoned, or derelict sites). These
classifications are determined by two factors: ownership and developability. Developability can be
influenced by physical conditions of the land, regulations on the land, and/or the real estate market. As
a result, the impending use of vacant urban land can be unsettled and uncertain. However, it should also
be viewed as an opportunity. As Berger (2006) theorizes in Drosscape, urban vacant land is a natural
component of an evolving city and an indication of healthy growth patterns. Cities go through cycles:
production, growth, waste, shrinkage; vacant land is part of the cycle. Thus, vacant urban lands have
the potential to be commoditized once an urban economy improves. Therefore, as part of the cycle,
and to promote biophilic urbanism, cities should retain some vacant urban land as green space to be
incorporated as a valid part of the city. Vacant land can be viewed as a resource that can provide
opportunities for transformative social and ecological processes; community gardens, urban agriculture
projects, reuse of buildings, alternative business venues, stormwater management, heat island
mitigation, improved soil, air and water quality (Nemeth & Langhort, 2014; Mallach, A., 2018). As cities
assess such land use opportunities, they sometimes lack the political or economic power to engineer
effective solutions. But there’s one area in which legacy cities have an advantage: they are seeking to
reinvent themselves as healthier, more appealing places to live, so they are often more willing to
embrace novel and creative projects. (Mallach, A, 2018; Moulton, 2019). A method to address the
retention of urban greenspace is to utilize the concept of conservation easements on public land.
(Morris, A. G.,2011). For the majority of cities in the U.S., where population growth strains the housing
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market, incorporating open green space into city development projects can be difficult. This is not the
case for the U.S. shrinking cities; these cities’ populations are declining, there is plenty of available
space. This space could be preserved in perpetuity and developed with high density development (
Olhausen, M. 2018). Usable open space has a tenuous connection with density; it is possible to obtain a
large amount of open space in high-density areas (with high-rise buildings). On an urban scale, density
can be managed through density regulation along with other planning and design tools (Ng, 2015).
Providing open green spaces are 21st century post industrial cities’ equivalent to industrial success.
Using urban vacant land as gardens can address many of the issues incurred by vacant urban
land. Gardening has developed as an alternative to vacancy and has led to increased security,
beautification and cooperation within communities (Schukoske, 2000). Furthermore, Drake and Lawson
(2015) state that community gardens and vacant land are readily at the center of urban policy and
planning issues to the point where transforming vacant land into urban green spaces and or gardens has
entered planning and policy discussions. These efforts are beginning to correct the past with the lack of
social planning in comprehensive plans (Schukoske, 2000). Planning for Healthy Places, a project of
Public Health Law and Policy, which is funded by the California Department of Public Health (2009)
indicates that citizens often face obstacles securing access to land and ensuring the preservation of the
land for community gardening purposes. They suggest supportive land use policies, such as zoning
ordinances that allow for long term community gardening uses on land. It is also suggested that
municipalities can support community gardens through financial support, technical assistance, and
educational programs. The argument to use conservation easements to preserve urban garden land is
valid. These are similar suggestions found in the indicators provided by the Biophilic Cities Network.
Food security is an issue for inner cities, suburbs, and rural communities throughout the United
States. Some areas may have no local grocery store selling healthy food or families may not have the
money to purchase healthier choices (Wheeler, 2004). Concerns about the quality and cost of food and
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food security have increased the interest in growing food locally. (Guitart, et al. 2012). Community
gardens can supply this demand; community gardens encourage agro-biodiversity which supports food
security (Guitart et al. 2012). Industrial agriculture has created a disconnect between people and the
food they eat. Community gardens can provide a reconnection point for people and the food system
(Turner, et al. 2011). Carney et al. (2012) study found that vegetable consumption increased among
adults and children who participated in their community gardening study, and the participants’ concerns
regarding food security decreased from 31% to 3% after the gardening project. These findings support
Lyson’s construct of civic agriculture as the answer to the local problem of food security (2005).
Therefore, community gardens can resolve food security issues in an urban setting. Planners and policy
makers should incorporate them into city plans not only to decrease the reliance on government food
supplements and food bank sources, but also to encourage bio- and agro- diversity in the urban setting,
thus supporting a biophilic culture.
Much of the push for biophilic design originates from a growing sense of the power of nature,
and human connections to nature to improve our health and wellbeing (Beatley, 2016). In addition to
providing fresh produce to urbanites, urban community gardens provide a healthier lifestyle through
social connectivity and overall happiness (Montgomery,2015). Pataki notes that various studies exist
that show the presence of urban vegetation improves human health through accelerated recovery from
stress and illness, increased physical activity, cognitive function, and emotional health (2015).
Community gardening is also recognized as a method to strengthen communities and build civic
engagements through food production; the diversity of issues in a community garden organization can
lead to a diversity of purpose and horticulture characteristics of individual gardens (Drake and Lawson,
2014). As in the case with the reduction of the reliance of government funds for food supplementation,
government investment in community gardens could reduce funds required for health services. The
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biophilic city movement is an avenue to ease the strain of these types of government supported
services.
In general, urban green spaces provide some solutions to environmental problems such as heat
islands, water quality, and decreasing/changing biological diversity (Montgomery, 2015). These issues
are some that are provoking a new area of study regarding urban ecology and the patterns and
processes of urban and human-occupied ecosystems (McDonnel and Pickett, 1990; Picket, et al. 1997
Lovell and Johnston 2009; Hostetler et al., 2011). Within the urban ecology concept are urban
ecosystems services which are described as benefits residents obtain from the ecosystem in cities. As
numerous studies support the positive psychological health effects when urban residents are in contact
with nature that has high levels of biodiversity, a well-planned urban green space is beneficial for
humans and non-humans (Kabisch, et al. 2014). Continuing to use community gardens as an example of
positive benefits for humans and non-humans, Goddard et al. state that community gardens in urban
areas provide significant food and shelter for pollinating insects due to the larger presence of flowering
plants and trees (2010). The U. S. Forest Service is a federal organization that also supports an urban
forest program with the purpose of integrating the natural world into urban life (Conniff, 2014). Table 1
summarizes key indicators from the literature, which will serve as the basis for the plan evaluation.
Table 1: Summary of indicators supported by the literature

Indicators

Supporting Literature

tree canopy: existing inventory and/or increase
canopy

Beatley & Newman, 2013; Nemeth & Langhort, 2014;
Mallach, A., 2018; Montgomery, 2015; Conniff, 2014

preserving/conserving/creating native habitat to
promote biodiversity/ protecting existing natural
features

Nemeth & Langhort, 2014; Mallach, A., 2018;
Montgomery, 2015; Kabisch, et al. 2014; Goddard et
al.,2010; Conniff, 2014; Colding and Barthel; Marcucci
and Jordan 2013; Erickson 2006; Pincetl 2013
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value of maintaining and increasing greenspace
(vacant land/ brownfields)

Beatley & Newman, 2013; Colding and Barthel;
Marcucci and Jordan 2013; Erickson 2006; Pincetl 2013

Urban agriculture

Nemeth & Langhort, 2014; Mallach, A., 2018;
Schukoske, 2000; Wheeler, 2004; Guitart, et al. 2012;
Carney et al, 2012

Creating a sense of safety and wellbeing through the
development of urban greening

Vogt, Kho, and Sia, editors Tan and Jim, 2017;
Moulton,2019; Turner, et al 2011; Carney et al 2012;
Montgomery,2015; Pataki, 2015;
Goddard et al ,2010

Reduce greenhouse gas emission

Roos, P., Downton, P., Jones, D., & Zeunert, 2016;
Moulton, 2019; Young, R.F., 2016; Green economy:
Sustainable Development Knowledge
Platform, (n.d.);
Ng, E. (2015). Designing high-density cities: For Social
and Environmental Sustainability. London:
Routledge.

Promote GI/sustainable design/efficiency in building
renovations and new construction

Adapting an Older Building for a New Use,2008;
Green economy: Sustainable Development Knowledge
Platform, (n.d.)

Regional partnerships for clean water management

Roos, P., Downton, P., Jones, D., & Zeunert, 2016;
Moulton, 2019
Montgomery, C. (2015). Martinez-Fernandez, C. Kubo,
N., Noya, A., & Weyman, T.,2012,
Larson, L. R., Lauber, T. B., Kay, D. L., & Cutts, B. B.,2017

Water management feature/practices

Roos, P., Downton, P., Jones, D., & Zeunert, 2016;
Moulton, 2019

Renewable energy development

Local Renewable Energy Benefits and Resources. 2019;
Soares da Silva, D., Horlings, L.G. 2020

Multimodal and public transportation

Young, R.F., 2016; Ng, E. 2015.

Identification of barriers that create a gap between
stated goals and actual practice

California Department of Public Health, 2009;
Ayik, Cem & Ayataç (Assoc.Prof.Dr) (Itu), Hatice &
Sertyesilisik, Begum. 2017; Larson, L.R., Lauber, T.B.,
Kay, D.L. et al. 2017
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Vacant/blighted property reuse
guidelines/management plans

Adapting an Older Building for a New Use,2008;
Moulton, 2019; Schukoske, 2000; Nemeth & Langhort,
2014; Mallach, A., 2018

Recycling initiative-zero waste

Zaman, A. U., & Lehmann, S. 2011.

Public Education and Community Outreach

Supporting Literature

Citizens 18 + Environmental Literacy via educational
workshops/community engagement/Work with
organizations to create environmental literacy
programs

Beatley & Newman, 2013; Beatley, 2016; Drake and
Lawson, 2014; Pataki, 2015; Chepesiuk R. 2007

Environmental literacy k-12 in public schools

Beatley & Newman, 2013;
Environmental Literacy. Retrieved from VDOE;
Turan, Emine 2019.
Environmental_Literacy_and_Accountability_of_Under
graduate_Students_of_Medical_Sciences (n.d.).

Partner with companies/nonprofits for environmental
educational opportunities in public buildings and
homes

Green Power Partnership.2020; Larson, L. R., Lauber, T.
B., Kay, D. L., & Cutts, B. B. 2017.

Green job training programs

Green economy: Sustainable Development Knowledge
Platform, (n.d.);
Bowen, A., Kuralbayeva, K., & Tipoe, E. 2018; McClure,
L. A., LeBlanc, W. G., Fernandez, C. A., Fleming, L. E.,
Lee, D. J., Moore, K. J., & Caban-Martinez, A. J. 2017.

Policies, Strategies, and Regulations

Supporting Literature

Native habitat and other green spaces may not be
reduced

Beatley & Newman, 2013; Nemeth & Langhort, 2014;
Mallach, A., 2018; Montgomery, 2015; Conniff, 2014;
Kabisch, et al. 2014; Goddard et al.,2010; Colding and
Barthel; Marcucci and Jordan 2013; Erickson 2006;
Pincetl 2013

New construction and renovated building/homes
must incorporate GI/sustainability practices/designs

Adapting an Older Building for a New Use,2008;
Green economy: Sustainable Development Knowledge
Platform, (n.d.)

Remove legal impediments in local laws and challenge
state laws that hinder urban greening/sustainability
goals.

Beatley,2011; California Department of Public Health
2009; Ayik, Cem & Ayataç (Assoc.Prof.Dr) (Itu), Hatice
& Sertyesilisik, Begum. 2017.

Existence of land bank, or utilize other non-profits to
manage some vacant land and its uses

Moulton, 2019; Schukoske, 2000; Nemeth & Langhort,
2014; Mallach, A., 2018; Larson, L. R., Lauber, T. B., Kay,
D. L., & Cutts, B. B. 2017.
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Supporting Literature
Incentives
Conservation easements for city owned green spaces

Morris, A. G., 2011; Olhausen,M.,2018

Tax incentive/abatement for high
density/GI/sustainable designing/development

Larice, M., & Macdonald, E. (Eds.). 2012. Olubunmi, O.
A., Xia, P. B., & Skitmore, M. 2016.

Tax incentive/ abatement and or tax increment
financing/loan deferment-- to encourage revitalization

Adapting an Older Building for a New Use (2008)
Green economy: Sustainable Development Knowledge
Platform, (n.d.)

Tax credit/abatement for installing retrofits that make
all building more sustainable

Adapting an Older Building for a New Use (2008)
Green economy: Sustainable Development Knowledge
Platform, (n.d.)

Tax credit/abatement to companies and individuals for
participating in green job training programs

Green economy: Sustainable Development Knowledge
Platform, (n.d.) Bowen, A., Kuralbayeva, K., & Tipoe, E.
2018; McClure, L. A., LeBlanc, W. G., Fernandez, C. A.,
Fleming, L. E., Lee, D. J., Moore, K. J., & CabanMartinez, A. J. 2017.

Biophilic Cities Network
E. O. Wilson, a Harvard entomologist, popularized the concept of “biophilia” in his 1984 book
Biophilia, as the innately emotional affiliation of people to other living things. The notion behind
biophilia is the love (philia) of nature, the natural world, and living things (bio). Modifying this concept
and applying it to cities, researcher Timothy Beatley helped shape what is known as “biophilic urbanism”
to modern city planning and design, emphasizing the importance of urban nature in our built
environment (2016).
The Biophilic Cities Project began in 2011, at the University of Virginia. The goal of the Project
was to apply ideas, principles and practices of the biophilic design movement to cities and metropolitan
areas. In 2013, the project expanded to a global Biophilic Cities Network (BCN). The goal of the BCN is
to help foster a common agenda and procedure for sharing and collaborating design ideas across
cultures (Beatley, 2016). By applying this goal to U.S. post industrial cities, there is a question of
whether the legacy cities which are members of this network might be more successful at creating a
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unique sense of space through the implementation of biophilic approach to green urbanism than their
counterparts that are not part of the network.
The addition of the concept of biophilic cities to an already existing vocabulary of sustainable
cities, resilient cities and the greening of cities, is necessary to define the type of community in which
people are choosing to live. Unlike the previous terms which indicate a method in which nature will be
used as an infrastructural remedy, a biophilic city is one in which the outcome is to enhance people’s
connection to nature; the connections with nature—the nurturing, the protecting, the involvement with
the natural world around us—are the key activities in which people need to participate to improve their
health and wellbeing.
Designing biophilic communities and cities allows people to be in contact with nature and care
for the place around them (Beatley, 2016). Taking this concept and marrying it with green
infrastructural design can be the answer that shrinking cities need to reestablish their place as America’s
great cities.
A challenge for the post-industrial city is to create an environment that people will enjoy and a
place they will want to stay and live. Though cities can implement green infrastructure plans to
improve environmental quality and utilize a green economy to provide a better quality of life for all
within the ecological limits of the region, people also need a special connection with a place in order to
develop the desire to stay in that place. This is where biophilic design strategies become an important
component of the city planning process. Using urban greening and infrastructure to connect people
with nature on a biophilic level is a key component for rejuvenating these cities. Thus, the influence of
the BCN on post industrial cities is analyzed in this research. Being a member of this organization
provides cities with support to better facilitate biophilic features into their plans through access to
biophilic specialists affiliated with the organization.
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Chapter 3 Methodology
To address and answer the research questions, “How are post industrial cities adding biophilic
urbanism and urban greening to their city plans?” and “Do plans from post-industrial cities that are
members of the Biophilic Cities Network emphasize biophilic urbanism indicators more so than plans
from non-network cities?”, the comprehensive plans, policies, strategies, and initiatives implemented
by four U.S. post-industrial cities were reviewed and evaluated.
Evaluation Rubric
To assess the variety of plans and information from the research cities, a rubric was created to
evaluate qualities of biophilic urbanism and green urbanism within U.S. post-industrial cities (Appendix
A). This methodology relies on an evaluation protocol that is developed with the idea that biophilic goals
can be achieved through city planning, policies, and strategies that incorporate multiple modes of green
infrastructure. The development and implementation of biophilic urbanism and green urbanism
through educational programs, adaptive reuse of buildings, utilizing vacant land to promote health and
wellbeing, along with other green infrastructure practices can provide legacy cities a new approach to
re-inventing their city brand.
A total of 27 indicators were chosen to be included in the evaluation rubric (Table 2). The
literature was used to determine which indicators were most important for a biophilic urbanism
evaluation. The factual basis was determined through 14 indicators. For example, regional partnerships
for clean water management, if a reviewed document stated exactly how this indicator was
accomplished and included the agencies involved a score of 2 would be given. If a document mentioned
the need for a regional partnership for clean water management or was vague in how regional
partnerships for water management was to be implemented, a score of a 1 was given. If there was no
evidence of regional partnerships for clean water management given in the reviewed document that
document received a 0 for the indicator.
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The public education and community outreach elements are determined based on 4 indicators.
If one of those indicators, green job training programs - workforce development, was explicitly explained
and details were given as to how the indicator was to be implemented and included other players
involved, a score of 2 would be given. If green job training programs - workforce development was
mentioned with vague verbiage for the execution of the project, then a 1 was given for this indicator. If
there was no evidence of green job training given in the reviewed document, then that document
received a 0 for the indicator.
Likewise, scoring for the policies, strategies, and regulations category was based on 4 indicators
and was evaluated in the same manner. An example being the existence of a land bank or utilizing other
non-profits to manage some vacant land and its uses indicator. If the city plan reviewed stated that they
partnered with nonprofits to help manage some of the city’s vacant land, or a land bank was explicitly
stated, then the existence of a land bank, or utilizing other non-profits to manage some vacant land and
its uses indicator received a two. If there was mention of a land bank and/or nonprofits, but specific
organizations were not declared, nor were details provided about the land bank and/or nonprofit
partnerships for vacant land management, then the indicator was scored with a one. If there was no
mention of land banks and/or nonprofits to aid the city with vacant land management then the indicator
scored a zero.
Scoring for the incentives category was based on 5 indicators. For example, if any type of tax
credit/abatement to companies and/or individuals for participating in green job training programs was
declared the indicator was given a two. If any type of tax credit/abatement to companies and/or
individuals for participating in green job training programs was mentioned as a possibility but not yet
practiced, then a 1 was given. No discussion of tax credit/abatement to companies and/or individuals
for participating in green job training programs earned a zero.
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With the indicators chosen and the rubric and scale created, the next step is evaluation
of municipal documents from the four cities to determine how they are developing biophilic concepts.
This will be undertaken through analysis of documents available via the internet. The evaluation will
score each category of the city plans that fulfill an indicator found in the rubric.
The manner or protocol in which the plans, initiative, and strategies are presented will not be
considered. They are not being scored for format, but content. The plans will be reviewed, and the
content operationalized to determine how they meet the criteria set in Table 2.
Coding Process
Each plan indicator was evaluated on a scale of 0 to 2, based on the frequency and strength of
the indicator. A score of 0 was given if there was no mention of the item; a score of 1 was given if the
item is discussed but implementation is unclear; and a score of 2 was given if the indicator is mentioned
and implementation methods are discussed in detail. Also, a score of 1 was considered a suggestion and
would contain key words such as encourage, consider, intend, or should; a score of 2 was considered an
absolute and would contain words such as shall, will, require, or must (Conroy and Berke 2004).
Along with the previous criteria for scoring, there was an overall subjectivity to the activity as in
many instances the exact words described above would not be used in plans, thus a decision by the
evaluator regarding appropriate synonyms would have to be made. For example, in the City of
Milwaukee Sustainability Plan (CMSP), when discussing the need to increase tree canopy, the plan used
the word will several times — “trees will be planted…. this will mean job opportunities…the city will
increase street tree planting…..the city will work with land trusts…the city’s Forestry Department will
continue to work….” (46). Thus, this indicator was scored as a 2. However, the Detroit Sustainability
Action Agenda-2019plan states that the city aims to plant trees and will identify where best to plant the
trees (38,39). This verbiage leads the reader to believe that vulnerable areas will definitely be
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discovered, but the actual planting of trees may or may not take place as aim is synonymous with
intend. Therefore this indicator scored a 1 in the DSAA due to vagueness.
In addition to the element of subjectivity, there was the matter of consistency. To calibrate the
scoring, each plan was reviewed numerous times in various ways. First, there was the absolute reading
of all plans to determine indicators present as well as validity. This was done throughout the scoring
process as needed. Rechecking the previous process, to ensure consistency in scoring assumptions, a
keyword search was performed with these results compared to the manual findings. This too was done
several times as needed to provide for as much regularity in scoring as possible.
The indicators, taken from the rubric created for this research and used for scoring, are found in
Table 2. Though more indicators could be included, these are the ones chosen for the scope of this
research based on information in the literature review.
Table 2: Biophilic Urbanism Plan Evaluation Rubric

Factual Basis
Tree canopy coverage inventory: existing and/or increase coverage
Preserve/conserve/create habitat to promote biodiversity and protect natural features
Value of maintaining and increasing green spaces (vacant land/brownfields)
Urban agriculture
Creating a sense of safety and wellbeing through the development of urban greening
Reduce Greenhouse gas emissions
Promote GI/sustainable design/efficiency in building renovations and new construction
Regional partnerships for clean water management
Water management feature/practices
Renewable energy development
Multimodal and public transportation
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Identification of barriers that create a gap between stated goals and actual practice
Vacant/blighted property reuse guidelines/management plans
Recycling initiative-zero waste
Public Education and Community Outreach
All citizens have access to environmental literacy program
Environmental literacy k-12 in public schools
Partner with companies/non-profits for environmental educational opportunities in public buildings and homes
I green job training programs - workforce development
Policies/Strategies /Regulations
Native habitat and other green spaces may not be reduced
new construction and renovated building/homes must incorporate GI/sustainability practices/designs
Remove legal impediments in local laws and challenge state laws that hinder urban greening/sustainability goals.
Existence of land bank, or utilize other non-profits to manage some vacant land and its uses
Incentives
Conservation easements for privately/publicly owned vacant land/green spaces
Tax incentive/abatement for high density/GI/sustainable design/development
Tax incentive/abatement and/or tax increment financing/loan deferment to encourage revitalization
Tax credit/abatement for installing retrofits that make all buildings more sustainable
Tax credit/abatement to companies and individuals for participating in green job training programs

Score Calculation

Once all indicators were scored, 2 equating to a 100 and 1 representing a 50, an average was
determined for each category per city. All category means were then calculated to provide a complete
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average score for individual cities. The average score is an important statistic as the mean is easy to
calculate and is generally considered the most precise measure of central tendency, over median and
mode, because it considers all the data points in the collection of data (Gravetter and Wallnau 2008).
The easiest way to average a category’s score is to add up all the indicator results and divide by the
number of indicators in that category. Once all categories were completed, the mean score was created
for the city. To keep the scoring within the established context of the 0, 1 ,2 range, the mean percent
was then multiplied by 2 to give a scaled score between 0 and 2. For example, 92% of 2 would give the
resulting score of 1.84 for that data. The categories were purposefully not weighted. Weighting of the
categories would suggest that one category is of more or less value than others; this is not the objective
of this research DeBusk, G. K. (2008); Wiese, G. C., et al. (2007). When evaluating a rubric, the criteria
add up to a total number of points within the rubric. This has nothing to do with the weight of the
category within the rubric. It represents what granularity of partial points can be given for each
indicator.

Analysis
The final step is data analysis. After reviewing the plans and strategies of the case study cities and
matching them with the appropriate indicator, several outcomes should take place. First, a comparison
will come to light regarding the improvement each city has made to accomplish a green urbanistic goal.
Secondly, the indicators which scored highest, can provide insight as to the type of policy or strategies
that is the most successful to meet the green infrastructure goals of the city. Alternatively, policies and
plans that scored the lowest will need more attention from the localities to improve these areas. These
results will act as a guide for post-industrial cities that wish to create a sense of place and community
through biophilic means. Green urbanism is an approach that a U.S. legacy city can take to create that
‘thing’ that Allen Renn commentates upon; thus, re-building a unique place where people will want to
visit and live.
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Case Studies Selection
Before choosing the final study cities for this research, a review was made of demographics,
locations, and key natural features of all twenty-five cities in the Biophilic Cities Network. Upon
discovery of the different methods of reporting demographics of cities not located in the U.S., along
with varying regulations regarding land uses, those cities were immediately removed from the list of
candidates. With the focus on only U.S. cities that are members of the BCN, a comparison was made
regarding population, location, histories, and other unique qualities of the cities. With those traits
decided, post -industrial cities of the North and East portion of the U.S. were chosen to serve as study
areas for this research. However, another component came to mind — a comparison between Biophilic
Network cites and non- network cities. Thus, a fusion of the two ideas led to the selection of Milwaukee,
WI; Pittsburgh, PA; Detroit, MI; and Cleveland, OH. These cities qualify as appropriate comparisons
because they have similar traits experienced by post-industrial U.S. cities, including population decline,
changing economies, and vacant land issues (U.S. Census Data; Bruck, T., 2021; Mondry, A.,2021; What
can you do with a vacant lot? 2013; Adopt-A-lot vacant lot toolkit, n.d.).
Two cities in this study, Milwaukee and Pittsburgh have been members of the Biophilic Cities
Network since 2013 and 2016 respectively. Milwaukee’s sustainability plan (CMSP) has active dates from
2013-2023 which coincides with the city’s BCN membership. Milwaukee’s comprehensive plan (MCPP)
was published in March 2010. Both of Pittsburgh’s plans reviewed for this study were published after
they joined the BCN, Pittsburgh Resilience Strategy and Climate Action Plan 3.0 were both published in
2017. Detroit and Cleveland are not members of this organization. Much of the evidence to support a
comparison between the case study cities in this research can be validated through a review of the U.S.
Census Bureau’s data. Historical background and the statistical information for population, economy,
and poverty for four U.S. post industrial cities are in the following section of this research; there are
deep rooted similarities between all four cities.
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Demographic Analysis of Cases
According to the latest information released from the U.S. Census Bureau’s quick facts data in
April 2020, the four cities in this study have decreased in population size since the 2010 census. In
addition, other sources note the population decline since the 1930’s (Top 100 biggest US cities by
population, 2022). Meanwhile, nationwide similarly sized non post industrial cities continue to grow in
number. Other areas for comparison using Census data are the cities employment, commuting trends,
occupation and class of worker, industry, income, poverty, and healthcare (Appendix B).
Population
Milwaukee
Milwaukee’s population peaked with more than 600,000 people in 2015. That number has
declined since the 2010 census with a loss of close to 17,000 residents. This is the city’s lowest
population since 1930. The estimated population density in 2019 was 6,233 persons per square mile.
Though other cities have experienced larger population declines, Milwaukee’s loss is important to
Wisconsin because the city is the economic center of the state (Hess, 2019).
Pittsburgh
The population results from the U.S. Census Bureau claim that Pittsburgh is home to 302,407
people as of June 2019, with a population density of 5,540 people per square mile. The Pittsburg
Gazette reports that due to an unusually old population, more deaths than births occurred in Pittsburgh
for the 2016-17-time frame. In addition, the metro area suffered a net migration loss of 8,633 people.
Demographers and economists typically point to job availability being more important than quality-oflife factors in driving people’s decisions on where to live (Rotstein, G, 2019).
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Detroit
Information provided by the U.S. Census Bureau indicates that Detroit lost 10.5 percent of its
population, or nearly 75,000 residents, between 2010 and 2020. In 2019, the city had a population
density of 4,878 persons per square mile. There is a constant debate in the city about the causes for the
population drop. Some argue that the policies of the last decade, such as giving tax breaks for
downtown projects and new housing, benefited only a few residents at the expense of many. Others
support that in addition to a Chapter 9 bankruptcy, litigious battles over tax foreclosures, home
assessments, and water shutoffs led to the exodus of more residents. These are facts of the past decade
that shape the Detroit current population trends (Aguilar,2021).
Cleveland
The population of Cleveland is still on a decline, according to The Census Bureau’s 2020 data.
The losses between 2010 and 2020 are much smaller than the 17 percent loss between 2000 and 2010.
The population has declined by approximately 12,000 people from 2010 to 2018, and in 2019 the
population density was 5,107 people per square mile. According to two professors from Cleveland area
colleges, this is a continuation of a decades-long trend that has seen more people leave the city for
suburbs and other neighboring areas (Astolfi,2021).
Table 3: Population 1930-2020

YEAR

POPULATION ESTIMATES

City

Milwaukee

Pittsburgh

Detroit

Cleveland

1930

578,249

669,817

1,568,662

900,429

1940

587,472

671,659

1,623,452

878,336

1950

637,392

676,806

1,849,568

914,808

1960

741,324

604,332

1,670,144

876,050

1970

717,099

520,117

1,511,482

750,903

1980

636,212

423,938

1,203,339

573,822
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1990

628,300

370,139

1,027,946

505,450

2000

597,049

333,703

945,297

476,574

2010

594,833

305,704

713,777

396,815

2015

600,155

304,391

677,116

388,072

2020*

577,222

302,971

639,111

372,624

*quick fact data U.S. Census © 2022 www.biggestuscities.com

Employment, Commuting, Industry, Healthcare, and Poverty
The data for the following sections are taken from the U.S. Census Bureau’s American
Community Survey Estimates for Comparative Economic Characteristics and can be reviewed in
Appendix B. Using the 2010-19 American Community Survey (ACS) 1 year Estimates for Comparative
Economic Characteristics, the study cities’ overall employment statistics remained relatively unchanged.
However, some statistics did increase slightly for the time frame. For example, the employed and
unemployed categories show an improvement across the years from 2010 to 2019, with all four cities
showing lower unemployment rates. When reviewing the same data through the lens of the American
Community Survey 5 year Estimates for Comparative Economic Characteristics, Milwaukee is the only
city with an increase in employable population, yet has a smaller percentage in the workforce.
Conversely, the number of employable people in the other cities are declining, but the percentage of
those working is greater.
The number of people commuting to work has increased, even though for the most part the
number of workers has decreased; Milwaukee is the only city to show a slight increase in workers. More
workers in Milwaukee are driving alone to work, while there is a slight decrease in Cleveland. The use
of public transportation to commute for work decreased in three cities. Pittsburgh’s commuters
increased their use of public transportation in the second half of the decade. Detroit and Cleveland
both showed an increase in walking to work, whereas Milwaukee and Pittsburgh saw a decrease in this
31

form of commuting. For the most part, the commute times for all the cities stayed the same. Pittsburgh
showed a slight increase of about 1 minute, and Detroit’s decreased 1 minute. For all cities the number
of people working from home increased.
For the year 2015-2017, there is no data for occupation found in the ACS 5 year estimates. In
2018, the Census Bureau changed some major occupation groups and detailed industry categories. Julia
B. Beckhusen wrote Technical Paper 78 issued in March 2020, which describes these changes. Due to
the changes, new categories are not directly comparable with categories in Appendix B. As a result,
only tables that display data using the same classification system can be compared directly across time.
Census data gives a quick overview of the various jobs that people are working in the case study
cities. Milwaukee has the most workers during this 5 year timeframe, followed by Detroit, then
Cleveland, then Pittsburgh. Most notable is that 50% of the occupations in Pittsburgh are Management,
business, science, and arts occupations. The other three cities in the study have similar numbers to each
other in this category. Another standout is Pittsburgh’s low number in the service occupations as well as
the Production, transportation, and material moving occupations. Pittsburgh does not have as diverse a
set of occupations as the other cities in this study, but all cities do have similar numbers in the class of
workers table for these years.
The industries for the cities in this study have had little changes from 2010-2019. Pittsburgh has
completely abandoned its manufacturing roots, unlike the other cities in this study, and placed a larger
emphasis on educational services, health care and social assistance. This is an important industry for all
the cities, but Pittsburgh relies on this industry more than the others.
The income and benefits of the four cities in this study are relatively equal, though Pittsburgh
did have the largest percentage of people with an income over 200,000 dollars per year. The data for
Milwaukee and Pittsburgh indicate that workers in these cities have higher mean incomes than those
living in Detroit and Cleveland. Overall, Detroit and Cleveland residents rely more on government
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assistance income that those living in Milwaukee and Pittsburgh, this includes social security and food
assistance. However, the dollar amount of social security received is about the same for all cities.
Families that live in the BCN cities have higher household incomes than those that live in the non BCN
cities and are more inclined to have private health insurance. People living in Detroit and Cleveland are
more apt to have public health care or no health coverage than those in Milwaukee and Pittsburgh.
Also overall, Detroit and Cleveland have more families, children, and people in general living in poverty
than does Milwaukee and Pittsburgh.

Basic policies, strategies, and initiatives of two BCN post-industrial cities
Some legacy cities in the U.S. are implementing favorable urban greening policies that produce
biophilic results. The following tables contain preliminary examples of the types of actions Milwaukee
and Pittsburgh are putting into practice. These planning documents were all found on the localities’
website and are a representation of the types of documents to be reviewed in this research.
Table 4: Basic policies, strategies, and initiatives of two BCN post-industrial cities

City

Milwaukee

Pittsburgh

Planning

City Wide Plan
● City Wide Policy Plan
● Outdoor Recreation Plan
● Urban Design Principle

One Pittsburgh Resilience Plan
● Open Space, Parks and Recreation Plan 2013
● Adopt-a-Lot ; Greenways
● Sustainable Local Food Initiative

Sustainability

Refresh Milwaukee Sustainability Plan 2013-2023
● Neighborhood Conservation District
Overlay
● Vacant Lot Handbook
● Streetscape Guidelines

City of Pittsburgh Climate Action Plan 3.0

Basic policies, strategies, and initiative of two non-BCN post-industrial cities
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Post-industrial cities in the U.S. that are not members of the Biophilic Cities Network are
enacting desirable sustainability plans, policies, and programs as well. The following tables contain
preliminary examples of the types of implementations Cleveland and Detroit are enacting. Many of
their plans and strategies address the three pillars of sustainability and could easily be adapted to fulfill
BCN requirements. These planning documents were all found on the localities’ website and are a
representation of the types of documents to be reviewed in the research.
Table 5: Basic policies, strategies, and initiative of two non-BCN post-industrial cities

City

Detroit

Cleveland

Planning

Capital Improvement Plans

Connecting Cleveland 2020 City-Wide Plan
● Local Foods and Sustainable Business
● Advanced and Renewable Energy
● Waste Reduction and Recycling
● Water and Green Space
● Sustainable Transportation
● Smart Zoning

Sustainability

Detroit Sustainability Action
Agenda 2019

Sustainable Cleveland Municipal Action Plan 2019
● Energy Efficiency and Green Buildings

This quick overview of the four case study cities’ plans provides examples of how each
community is addressing some sustainable needs for their city with a biophilic interpretation. The
objectives of this research are as follows:
●

define post-industrial terminology

●

clarify the term sustainability and urban greening for this research

●

to discuss deindustrialized cities’, need for greening/biophilic goals to rebrand themselves as
places people want to visit and live

●

address the different pathways that cities could adopt to reach their greening/biophilic goals

●

evaluate city policies, plans, strategies, and initiatives using a rubric developed specifically for
this research to determine effectiveness
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The expectation of this research is to support the notion that post-industrial cities which are
members of the BCN are implementing their goals in a manner that would address the human
connection with nature more efficiently and thoroughly than the non-member counterparts. This
prediction is based on the protocol that BCN communities adhere to as members of this organization
and the support received from other like-minded cities and groups. Though the non-member cities
have appropriate plans and initiatives to encourage green urbanism, creating the unique sense of place
and connection with nature needed to grow the economy and population may not be as evident as with
the member cities.
CHAPTER 4: RESULTS
This section outlines the results of the evaluation conducted on plans from four US cities. Two
cities included in this study, Milwaukee and Pittsburgh, are members of the Biophilic Cities Network
(BCN); the other two cities, Cleveland and Detroit, are not members of this organization. The overall
evaluation scores are presented, followed by details on how each city scored on the four indicator
categories: 1) factual basis; 2) public education and outreach, 3) policies, strategies, and regulations; and
4) incentives.
Overall Scores
The first step was to sum the scores assigned to each indicator by category. For example, a plan
could receive 4 out of 8 possible points in the public education and community outreach category.
Next, scores were added across all categories to get a complete score, then the score was divided by the
total number of points available to create a percentage score; this percentage score was then multiplied
by 2 to keep the results within the range of the 0,1,2 scale.
Cleveland had the lowest average scaled score, 0.83, while Milwaukee scored the highest at
1.27. The indicators were scored per the methods stated in chapter 3. Once this was completed, the
cities were assessed with average scores in each category; these category scores were then also
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averaged and rounded to the nearest tenth, thus providing the final score for the cities. As predicted,
the cities which are part of the BCN overall outscored the cities that are not members of this
organization. Milwaukee scored highest of all the cities, with notable emphasis on public education and
community outreach, while Pittsburgh scored well in policies, strategies, and regulations. As for the
non-BCN cities, Cleveland lagged and presented low scores for public education and community
outreach and for incentives. Conversely, and of interest is Detroit’s high scores in both the factual basis
and public education and community outreach categories. Table 6 shows the overall findings for the four
cities in this study.
Table 6: Overall and Combined Scaled Scores All Cities

BCN
Category

NON-BCN

Milwaukee

Pittsburgh

Average
Scaled
Score

Detroit

Cleveland

Average
Scaled
Score

Factual Basis

1.83

1.72

1.78

1.47

1.23

1.35

Public Education/Community Outreach

1.50

1.13

1.32

1.25

1.00

1.13

Policies, Strategies, Regulations

1.13

1.13

1.13

0.63

0.63

0.63

Incentives

0.60

0.80

0.70

0.80

0.50

0.65

Overall Scaled Score

1.27

1.20

1.24

1.04

0.83

0.94

Combined Scaled Score

1.24

0.94

Milwaukee
The two plans reviewed for the City of Milwaukee, Milwaukee Citywide Policy Plan
(MCPP) and City of Milwaukee Sustainability Plan (CMSP), had an overall scaled score of 1.32 (Table 7).
Both plans scored well in their Factual Basis categories averaging 1.83; this is an important score in that
the Factual Basis represents indicators that were chosen to best represent features needed for a
biophilic foundation. The MCPP, through its Four Core Principles, (8) emphasizes the welfare of the
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community with attention to urban agriculture, multimodal transportation, as well as clean water and
air. Likewise, the CMSP does the same throughout the plan by highlighting how a strategy supports job
creation, education, and strong neighborhoods. These plans meet the criteria identified in the rubric
that are essential to achieve urban biophilic protocol. The Public Education and Community Outreach
category for this city scored a scaled average of 1.50 and included attention to resident education for
agriculture and nutrition (CMSP, 72), building green infrastructure (CMSP, 65), and education to
promote workforce development (MCPP,107). Milwaukee’s Policies, Strategies, Regulations scaled
average was 1.13 for both plans. Finally, assessment of the Incentives revealed that scoring 1.6 of the
total possible points, the MCPP planned for most of the incentives that promoted sustainable
design/development, encouragement of revitalization, and participation in green job training programs;
while the CMSP scoring a 0.2 (Table 7) mentioned the need to incentivize sustainable building and
design (14,16).
Table7: Final Results Milwaukee

Plan

MCPP

Category

CMSP
Average
Scaled Score

Scaled Score

Factual Basis

1.86

1.86

1.86

Public Education/Community Outreach

1.0

2.0

1.5

Policies, Strategies, Regulations

1.0

1.25

0.625

Incentives

1.6

0.2

0.9

1.24

1.20

1.22

Overall Scaled Score
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Pittsburgh
The city of Pittsburgh’s plans scored an overall scaled score of 1.13 out of 2 possible points.
(Table 8). Both plans showed a high scaled score in their Factual Basis category of 1.72. This is a
substantial number to indicate that the city is striving to meet biophilic outcomes. The One Pittsburgh
Resilience Plan (OPRP) discusses the importance of urban agriculture, open spaces and green spaces, as
well as clean water and air through One Space Plan and Greenways 2.0 subordinate plans (58,60). The
City of Pittsburgh Climate Action Plan (CPCA), complements this dialogue by acknowledging some
challenges encountered when promoting open green spaces, such as the perception of them as
nonfunctional, as land competing with renewable energy development, and as areas of lost tax revenue
(74). Emphasizing environmental literacy for all (OPRP,110) and partnerships with companies and
nonprofits to build environmental educational opportunities (CPCA), the Public Education and
Community Outreach category for this city scored a scaled average of 1.13; Pittsburgh’s Policies,
Strategies, Regulations also averaged 1.13 for both plans. The OPRP mentions every indicator in the
category, while the CPCA stresses the need to incorporate green infrastructure and sustainability
practices into construction for stormwater management, transportation, tree canopy (76,74,47) and as
well as removing legal hindrances for such practices (37). The CPCA fully supported the incentives that
promoted sustainable design/development, encouragement of revitalization, and installing sustainable
retrofit to buildings. The OPRP touches upon the same indicators. From this review Pittsburgh is not
incentivizing green job development or conservation easements to private landowners. For the most
part these plans meet the criteria identified in the rubric that are essential to achieve urban biophilic
protocol.
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Table 8: Final Results Pittsburgh

Plan

OPRP

Category

PCAP

Scaled Score

Average
Scaled Score

Factual Basis

1.64

1.79

1.72

Public Education/Community Outreach

1.25

1.00

1.13

Policies, Strategies, Regulations

1.00

1.25

1.13

Incentives

0.60

0.50

0.55

Overall Scaled Score

1.12

1.14

1.13

Detroit
The two plans reviewed for the City of Detroit scored a combined scaled average of 1.04
(Table 9). The Factual Basis category scored a 1.47 for both plans, which is a significant score in that the
Factual Basis indicators represent features needed for a biophilic foundation; Detroit is not a member of
the Biophilic Cities Network. Both the Detroit Master Plan of Policies (DMPP) and the Detroit
Sustainability Action Agenda (DSAA), are cognizant of urban agriculture, creating a sense of safety and
wellbeing through the development of urban greening, multimodal and public transportation, and
vacant/blighted property/reuse guidelines/management plans. In addition, The DMPP spotlights
biodiversity and clean water (27) and the DSAA calls attention to reducing greenhouse gas emissions
(86), water management, (88) renewable energy development (87), identifying barriers to
implementation (57), and recycling (67).
The Public Education/Community Outreach category also scored well with a 1.25 scaled score
for both plans. All citizens having access to environmental literacy programs is important for the city, as
perfect scores for this indicator were presented. Other than this one indicator the DSAA is the dominant
plan for the category; it addresses the need for additional environmental education and stewardship
opportunities for the city’s youth (27,34), the need for sustainable jobs training in public schools (21)
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and addresses in home educational visits for water conservation (51), lead hazards (55), and recycling
initiatives (67). Though the city offers little support in the Policies, Strategies, and Regulations area, the
scaled average score being 0.63, the DSAA is successful at partnering with land banks and non-profit
groups to help manage vacant land issues. The Incentives category scaled average was higher
at0.80with both plans catering to incentives that would promote high density/GI/sustainable
designing/development and tax increment financing/loan deferment to encourage revitalization
(DSAA,52, 57; DMPP,59,121,142). The DMPP stands out from the DSAA by mentioning incentives for
green job training in preservation fields and green industries (35,36).
Table 9: Final Results Detroit

Plan

DMPP

Category

DSAA

Scaled Score

Average Scaled
Score

Factual Basis

1.43

1.50

1.47

Public Education/Community Outreach

0.75

1.75

1.25

Policies, Strategies, Regulations

0.50

0.75

0.63

Incentives

1.00

0.60

0.80

Overall Scaled Score

0.92

1.15

1.04

Cleveland
The two plans reviewed for the City of Cleveland scored an overall scaled average of 0.84. (Table
10). A scaled score of 1.22 was the average for Factual Basis; which points out that Cleveland is least
likely of the cities reviewed, to have biophilic qualities in place; reduc[ing]greenhouse gas emissions
along with a effective multimodal and public transportation system are the strongest indicators for the
city. The Connecting Cleveland 2020 Citywide Plan (CCCP) had the lowest score in the Public
Education/Community Outreach category, though when combined with the Cleveland Climate Action
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Plan (CCAP) the scaled average was 1.00 for both plans. The two plans also averaged a 0.63 for Policies,
Strategies, and Regulations; Incentives' scaled average was 0.50.
Table 10: Final Results Cleveland

Plan

CCCP

Category

CCAP

Average Scaled
Score

Scaled Score

Factual Basis

1.00

1.43

1.23

Public Education/Community Outreach

0.50

1.5

1.00

Policies, Strategies, Regulations

0.75

0.50

0.63

Incentives

0.60

0.40

0.50

Overall Scaled Score

0.71

0.96

0.84

The previous information was a broad review of the results of the four cities. The following
pages provide a review of each category with individual indicator scores and a focus on the individual
successes of each city.

Factual Basis
The Factual Basis was the highest scoring category for all the cities. This category is important
for the BCN cities as it is setting the standard for their biophilic status. A high score here supports the
cities’ design and claim to meeting the requirements for membership into the BCN program. As for the
non-BCN cities’, their Factual Basis serves as the baseline for their successes with urban greening.
Shrinking cities need to demonstrate urban greening to create their unique niche to encourage a
growing population.
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Table 11: Factual Basis Average Scaled Score - All Cities

City
Indicator/ Plan

M

P

D
C
BCN Avg
Non BCN Avg
MC CM OPR CP Scaled Score/ DM DS CC CC Scaled Score/
Total
PP SP P CA
Indicator
PP AA CP AP
Indicator
Scaled Score

tree canopy: existing inventory and/or
increase canopy

1

2

1

2

1.50

1

1

1

2

1.25

1.38

preserving/conserving/creating native habitat
to promote biodiversity/ protecting existing
natural features

1

1

2

2

1.50

1

0

1

0

0.50

1.00

value of maintaining and increasing
greenspace (vacant land/ brownfields)

2

1

2

2

1.75

2

1

1

1

1.25

1.50

urban agriculture

2

2

2

2

2.00

2

2

1

2

1.75

1.88

creating a sense of safety and wellbeing
through the development of urban greening

2

2

1

1

1.50

2

2

0

1

1.25

1.38

reduce greenhouse gas emissions

2

2

2

2

2.00

1

2

2

2

1.75

1.88

promote GI/sustainable design/efficiency in
building renovations and new construction

2

2

2

2

2.00

2

1

1

2

1.50

1.75

regional partnerships for clean water
management

2

2

0

0

1.00

1

0

0

1

0.50

0.75

water management feature/practices

2

2

2

2

2.00

1

2

1

2

1.50

1.75

renewable energy development

2

2

2

2

2.00

1

2

1

2

1.50

1.75

multimodal and public transportation

2

2

1

2

1.75

2

2

2

2

2.00

1.88

identification of barriers that create a gap
between stated goals and actual practice

1

2

2

2

1.75

1

2

0

0

0.75

1.25

vacant/blighted property/reuse
guidelines/management plans

1

2

2

2

1.75

2

2

2

1

1.75

1.75

recycling initiative- zero waste

2

2

2

2

2.00

1

2

1

2

1.50

1.75

1.78

1.47

1.23

1.35

1.57

Factual Basis Average Scaled Score

1.83

1.72

As detailed in Table 11, the biophilic cities, Milwaukee and Pittsburgh, outscored their nonbiophilic counterparts, Cleveland and Detroit in the Factual Basis Category. Indicators that are
promoted by the Biophilic Cities Network, such as reserving/conserving/creating native habitat to
promote biodiversity/ protecting existing natural features, and identification of barriers that create a gap
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between stated goals and actual practice show a success that is not found in the Non-BCN cities.
Standard green infrastructure and sustainability indicators that are common for many cities such as the
reduction of greenhouse gasses, as well as the importance of green spaces, and urban agriculture are
also well established in the biophilic cities and fare better than in the non-biophilic cities. Finally, a
noteworthy low score for all cities was that of regional partnerships for clean water management, since
proximity to a waterway is a defining quality of a post industrial city, this was not an expected result.
Milwaukee
Of the cities evaluated in this study, Milwaukee is the closest to exemplifying the model
post-industrial green city. The factual basis category scored well for all indicators, providing strong
evidence to support Milwaukee’s claim to be a biophilic city as these indicators are the foundations for
that designation (Table 12). A highlight in the Milwaukee Citywide Policy Plan (MCPP) is the ten point
process for promoting biodiversity that contains goals to identify, preserve, and enhance the quality of
natural resources, natural features, biodiversity, and ecological integrity of the community. Addressing
such details are key to enhancing these systems within a city. This same plan also reports that 4% of the
land within the city is vacant. Though not the smallest percentage of land use reported, vacant land
usage strategies allow for creative temporary or permanent reuse of the city’s vacant and underutilized
land for productive uses such as community gardens, urban agriculture, stormwater management,
energy generation, and neighborhood greenspace. Throughout the plan various organizations are
mentioned as possible entities that would bring this concept to fruition.
The City of Milwaukee Sustainability Plan (CMSP) aims to increase community resilience and
customer choice by removing the regulatory and institutional barriers for several of the indicators in the
factual basis category. By doing this, not only is the plan committed to identify[ing] policy barriers that
limit the city’s goals but is also demonstrating the resolute determination to support renewable energy
development (items such as solar arrays and wind turbines) and the staunch promot[ion] of
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GI/sustainable design/efficiency in building renovations and new construction. By removing these
regulatory barriers in these factual basis fields more business and job opportunities become possible in
building design and construction industries. In addition, these aspirations support the indicator for
vacant/blighted property/reuse guidelines/management plans, as these areas are the prime recipients
for renewable energy production sites, and more sustainable infrastructure.
Table 12: Factual Basis Milwaukee

Plan

MCPP

CMSP

Scaled Score

1.79

1.86

tree canopy: existing inventory and/or increase canopy

1.50

1

2

preserving/conserving/creating native habitat to promote biodiversity/ protecting
existing natural features

1.00

1

1

value of maintaining and increasing greenspace (vacant land/ brownfields)

1.50

2

1

urban agriculture

2.00

2

2

creating a sense of safety and wellbeing through the development of urban
greening

2.00

2

2

reduce greenhouse gas emissions

2.00

2

2

promote GI/sustainable design/efficiency in building renovations and new
construction

2.00

2

2

regional partnerships for clean water management

2.00

2

2

water management feature/practices

2.00

2

2

renewable energy development

2.00

2

2

multimodal transportation

2.00

2

2

identification of barriers that create a gap between stated goals and actual practice

1.50

1

2

vacant/blighted property/reuse guidelines/management plans

1.50

1

2

recycling initiative- zero waste

2.00

2

2

Indicator

Factual Basis Averaged Scaled Score

1.83

Pittsburgh
Overall, the results show that Pittsburgh is striving to be a post-industrial green city. The
factual basis assessment for both plans scored high for the majority of indicators (Table 13). Indicators
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that focus on improving and maintaining vacant and greenspaces as well as those that intend to reduce
greenhouse gasses through better design and renewable energy were clearly present in these plans.
Pittsburgh was the only city in this study in which both plans received total possible points for
acknowledging the importance in identifying barriers that create a gap between stated goals and actual
practice, which suggests that the city might be focused on measures to help close that gap.
Several areas where Pittsburgh’s plans did not score as highly in the factual basis category were
centered around the indicator that pinpoints how well the city is creating a sense of safety and wellbeing
through the development of urban greening. The Onepgh: Pittsburgh’s Resilience Plan (OPRP) states
that the city does not have a framework for measurement nor a comprehensive picture of resident
wellbeing, and the plan includes no reference to urban greening in relation to residence wellbeing (81).
Similarly, the City of Pittsburgh Climate Action Plan (CPCA) associates “wellbeing” with, “chronic
stresses—long-term, slow burning issues that overwhelm the capacity of city resources and erode
resident wellbeing—and potential acute shocks— sudden, large-scale disasters that disrupt city services
and threaten residents from extreme events'' (OPRP, 8). A reader is left with an interpretation of
Pittsburgh’s definition of wellbeing as one of structural city survival, not necessarily the people. The
quality of daily life for citizens is not a measurable consideration; the benefits of walking in a park or
eating produce grown in the local garden are not recognized. However, the two plans do well at
including such necessities, but fail to recognize that these indicators, (preserving/conserving/creating
native habitat to promote biodiversity/ protecting existing natural features, value of maintaining and
increasing greenspace (vacant land/ brownfields), urban agriculture) are measurable and do contribute
to wellbeing.
In some cases, the Pittsburgh plans offer very different details on indicators. For example, the
OPRS included little recognition of existing inventory and/or increased tree canopy, and instead focused
on the susceptibility of the city’s trees to pests and disease, along with the importance of keeping the
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tree canopy healthy for better air and water quality as well as for stormwater management and hillside
stabilization. However, the City of Pittsburgh Climate Action Plan speaks strategically regarding tree
canopy in the city, suggesting an increase in tree canopy to from 42% to 60% by 2030, a halt to tree
canopy loss due to development, and habitat conversion from lawns and concrete to urban forest.
Table 13: Factual Basis Pittsburgh

Plan

OPRP

CPCA

Scaled
Score

1.64

1.79

tree canopy: existing inventory and/or increase canopy

1.50

1

2

preserving/conserving/creating native habitat to promote biodiversity/ protecting
existing natural features

2.00

2

2

value of maintaining and increasing greenspace (vacant land/ brownfields)

2.00

2

2

urban agriculture

2.00

2

2

creating a sense of safety and wellbeing through the development of urban
greening

25.0

0

1

reduce greenhouse gas emissions

2.00

2

2

promote GI/sustainable design/efficiency in building renovations and new
construction

2.00

2

2

regional partnerships for clean water management

0.00

0

0

water management feature/practices

2.00

2

2

renewable energy development

2.00

2

2

multimodal and public transportation

1.50

1

2

identification of barriers that create a gap between stated goals and actual
practice

2.00

2

2

vacant/blighted property/reuse guidelines/management plans

2.00

2

2

recycling initiative- zero waste

2.00

2

2

Indicator

Factual Basis Average Scaled Score

1.72

Detroit
Detroit’s plans scored fairly well in the factual basis assessment (Table 14). Of noticeable
comparison was the manner in which the two plans identified barriers that create a gap between stated
goals and actual practice. The City of Detroit Master Plan of Policies (DMPP) recognized that some
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barriers exist in the community which prevent certain policies from being (13). Each chapter in this plan
states an issue, then a goal, then several policies to remedy this problem. The Detroit Sustainability
Action Agenda discusses a few areas that are identified as problematic implemented, such as lack of
outreach and access that prevents residents’ participation and education in some programs and a
resolution is offered. One such topic is creating more green building practices in the city. The plan
offers to meet with developers to identify the barriers to adopting green building practices, then based
on these discussions a pilot green building program will be developed and implemented (57).
Another area of interest for Detroit was how closely tied vacant land was to safety. The
indicator, maintaining greenspace (vacant land) was closely aligned with the indicator creating a sense
of safety and wellbeing through the development of urban greening in the Detroit plans. The City of
Detroit Master Plan of Policies twice ties vacant land and buildings to resident safety, stating that vacant
land and vacant structures disrupt the cohesiveness of the city’s commercial districts and
neighborhoods; large-scale abandonment of property has resulted in vandalism and dumping, posing
problems of safety (16). This plan also cites the issues of Illegal dumping, littering, abandoned houses
and vehicles which present health and safety issues for residents (49).
Other than safety, the plan does infer that green spaces and greenway are important for
residents, mostly from a multimodal approach. The Detroit Sustainability Action Agenda plainly states
that improvements in the safety of walking and bicycling are needed (73) so that it is easier and safer to
get around Detroit without a personal vehicle, and increase access to green spaces, and recreation
opportunities (25).

Table 14: Factual Basis Detroit

Plan
Indicator
tree canopy: existing inventory and/or increase canopy

DMPP

DSAA

Scaled
Score

1.43

1.50

1.50

1

2
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preserving/conserving/creating native habitat to promote biodiversity/ protecting
existing natural features

1.00

1

1

value of maintaining and increasing greenspace (vacant land/ brownfields)

2.00

2

2

urban agriculture

2.00

2

2

creating a sense of safety and wellbeing through the development of urban
greening

1.50

1

2

reduce greenhouse gas emissions

2.00

2

2

promote GI/sustainable design/efficiency in building renovations and new
construction

1.00

0

2

regional partnerships for clean water management

1.00

1

1

water management feature/practices

1.00

0

2

renewable energy development

1.00

0

2

multimodal and public transportation

2.00

2

2

identification of barriers that create a gap between stated goals and actual practice

1.50

1

2

vacant/blighted property/reuse guidelines/management plans

2.00

2

2

recycling initiative- zero waste

1.50

1

2

Factual Basis Average Scaled Score

1.47

Cleveland
The lowest scoring of all four cities, Cleveland did not score well in this study (Table 15),
including across the factual basis assessment categories. The Connecting Cleveland Citywide Plan 2020
(CCCP) appears to be lacking in biophilic concepts. This plan mainly emphasizes vacant land and
brownfields in terms of its use for development or redevelopment purposes; phrases consisting of
complete development or infill development for scattered vacant sites, underutilized land, and parking
lots are used throughout the document. However, as briefly stated on page 30 of the CCCP, sustainable
development practices are endorsed for a brownfield remediation policy to promote beneficial reuse, as
well as practices to ensure that land is used in a manner that preserves and expands valuable open
space, protects natural habitats, retains and replaces trees, prevents environmental contamination, and
protects sensitive lands.
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Conversely, the factual basis of the Cleveland Climate Action Plan (CCAP) provides information
which promotes using vacant and contaminated land to increase tree canopy, local food production,
solar, stormwater management, along with commercial development and provides some context as to
how these would be achieved. For example, the implementation of a tree planting program with the
goal to increase the tree canopy 30% by 2040, will improve the air and water quality, reduce heat island
effect, and provide more biodiversity for the city. Not only will using vacant land for local food
production provide many residents with healthy, affordable food, but Cleveland also has a goal to be
inclusive to all entities and individuals working towards a more sustainable food system in the region.
Likewise, a partnership between the housing authority and the power company to install solar arrays on
brownfield sites will not only reduce greenhouse gasses but will also supply green jobs. Developing all
these indicators for the city will provide jobs and income for the citizens of Cleveland as well aid in the
development of health lifestyles.
Table 15: Factual Basis Cleveland

Plan

CCCP

CCAP

Scaled
Score

1.00

1.43

tree canopy: existing inventory and/or increase canopy

1.50

1

2

preserving/conserving/creating native habitat to promote biodiversity/ protecting existing
natural features

1.00

1

1

value of maintaining and increasing greenspace (vacant land/ brownfields)

1.00

1

1

urban agriculture

1.50

1

2

creating a sense of safety and wellbeing through the development of urban greening

0.50

0

1

reduce greenhouse gas emissions

2.00

2

2

promote GI/sustainable design/efficiency in building renovations and new construction

1.50

1

2

regional partnerships for clean water management

0.50

0

1

water management feature/practices

1.50

1

2

renewable energy development

1.40

1

2

multimodal and public transportation

2.00

2

2

identification of barriers that create a gap between stated goals and actual practice

0.0

0

0

vacant/blighted property/reuse guidelines/management plans

1.00

1

1

Indicator
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recycling initiative- zero waste
Factual Basis Average Scaled Score

1.00

1

1.23

50

1

Public Education and Community Outreach
Public education and community outreach indicators measure the availability and type of
programs offered to improve overall citizens’ environmental knowledge in areas such as urban
agriculture, conservation, and job training. In this assessment category, the BCN cities outscored the
Non-BCN cities as evident in Table 16. While the biophilic cities, Milwaukee and Pittsburgh supported
environmental education in k-12 schools and supported green job training, the non-biophilic cities did
not provide the same educational opportunities. This category has one of the few indicators in which
Detroit scored a 2.00 — all citizens have access to environmental literacy programs. Both Pittsburgh and
Cleveland scored a 1.50 in their ability to form partnerships with companies/nonprofits for
environmental educational opportunities in public buildings and homes. Milwaukee and Detroit were
identical in their ability to provide environmental literacy k-12 in public schools each scoring a 1.50.
Notably, the area of green job training and workforce development is only moderately strong for all
cities, with Pittsburgh scoring the lowest with a 0.50 for this indicator.
Table 16: Public Education and Community Outreach Average Percentage Score All Cities

City

Indicator/ Plan

M

P

CW RM OP CP
PP SP RP CA

BCN Avg
Scaled
Score/
Indicator

NonBCN
Avg Scaled
Score/
DM DS CC CC Indicator
Total
PP AA CP AP
Scaled Score
D

C

all citizens have access to environmental
literacy programs

2

2

2

1

1.75

2

2

0

2

1.50

1.63

environmental literacy k-12 in public schools

1

2

1

1

1.25

1

2

1

0

1.00

1.13

partner with companies/nonprofits for
environmental educational opportunities

0

2

1

2

1.25

0

1

1

2

1.00

1.13

green job training programs - workforce
development

1

2

1

0

1.00

0

2

0

2

1.00

1.00

1.13

1.32

1.25

1.00

1.13

1.22

Public Education and Community Outreach
Average Scaled Score

1.5
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Milwaukee
In the category of Public Education and Community Outreach, the City of Milwaukee
Sustainability Plan creates high expectations for all cities; 2 is a goal to meet (Table 17). This plan
provides examples of green jobs that various policies/programs would create, including a forum of
community input to a create green job pilot program which develops jobs in an area of sustainability
that is identified as a priority. Green job training and workforce development’s importance is also
recognized via the promotion of green jobs either directly or indirectly through natural resource
protection and restoration within the Milwaukee Citywide Policy Plan. The City of Milwaukee
Sustainability Plan is also committed to environmental education emphasizing the importance of nonprofit organizations for this success. This relationship has resulted in an increase in neighborhood
health and safety, citizen knowledge in urban agriculture, as well as connecting residents to nature in
the urban environment. The Milwaukee Citywide Policy Plan suggests expanding the parks and
recreation program to include environmental education. Milwaukee is well positioned to continue
developing interest in the many facets of green urbanism as well as encouraging the workforce to
consider job opportunities in this sector.
Table 17: Public Education and Community Outreach Milwaukee

Plan

MCPP

CMSP

Scaled
Score

1.00

2.00

all citizens have access to environmental literacy programs

2.00

2

2

environmental literacy k-12 in public schools

2.00

2

2

partner with companies/nonprofits for environmental educational
opportunities in public buildings and homes

1.00

0

2

green job training programs - workforce development

1.50

1

2

Indicator

Public Education and Community Outreach Average Scaled Score

1.50
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Pittsburgh
The results for the Public Education and Community Outreach indicators imply that the
city of Pittsburgh values the importance of environmental education for its citizens (Table 18). The
Onepgh: Pittsburgh’s Resilience Strategy, mentions the Biophilic Cities Network as an influencer in this
category. For example, The Phipps Conservatory, the local botanical garden, coordinates monthly
Biophilia meetings which offers opportunities for residents to learn about their local environment.
Working with the Biophilic Cities Network, the botanical garden can provide residents with more
resources to develop an affinity for, and to identify local flora and fauna, along with other aspects of
environmental education. Through environmental literacy programs for all residents, and partnerships
with companies and nonprofits the city’s plans support this category. However, there is limited
information on how environmental literacy is presented in K-12 public education. The majority of the
City of Pittsburgh Climate Action Plan focuses on consumer and residential education in regard to energy
efficiencies for the home. A notable result in this category is that little discussion is present regarding
green jobs and green job training, which could be considered higher levels of environmental education
programming.
Table 18: Public Education and Community Outreach Pittsburgh

Plan

OPRP

CPCA

Scaled
Score

1.25

1.00

all citizens have access to environmental literacy programs

1.50

2

1

environmental literacy k-12 in public schools

1.00

1

1

partner with companies/nonprofits for environmental educational opportunities in
public buildings and homes

1.50

1

2

green job training programs - workforce development

0.50

1

0

Indicator

Public Education and Community Outreach Average Scaled Score

1.13
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Detroit
This city’s plans scored well and in some cases could be seen as complementary to each other
for the category of Public Education and Community Outreach (Table 19). The Detroit Sustainability
Action Agenda (DSAA) addresses the need for more green jobs training and workforce development
programs (27). Though these indicators are not referenced in the City of Detroit Master Plan of Policies
(DMPP), this plan does encourage the use of incentives to attract green industry to the city ( 27,36), but
there is no indication that plan would provide any specialized training for such jobs.
As for partnering with companies/nonprofits for environmental educational opportunities in
public buildings and homes the DMPP clarifies from the start that the plan is designed to be guidelines
with some implementation left as needed and further strategies to be developed through supplements
to the plan; the supplements will be developed through partnerships with City agencies, departments,
other public and/or private partners, and community organizations (2). The plan does support
connections between community organizations and educational institutions (19) but does not
specifically address environmental education of any sort but does mention the need for nutrition and
health education (29). The DSAA provides detail for specific programs that are outlined in the plan. An
example is the work done with partners to expand programs and launch a citywide low-income home
plumbing repair program in which each participating household would receive a home visit that includes
a water audit, conservation education, leak repair, and toilet and fixture replacement with more
efficient fixtures (37). Another example is the launch of Lead Safe Detroit by the Health Department
which is a coalition of city departments and community partners to coordinate childhood lead
prevention and removal. With this agenda comes an increase in child testing, parent education, and the
screening of lead hazards in homes, with the goal of ensuring all children in Detroit are tested for lead
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poisoning at least twice before the age of 3. This will include door-to-door outreach, testing, and
education in Detroit (50).
Table 19: Public Education and Community Outreach Detroit

Plan

DMPP

DSAA

Scaled
Score

0.75

1.75

all citizens have access to environmental literacy programs

2.00

2

2

environmental literacy k-12 in public schools

1.50

1

2

partner with companies/nonprofits for environmental educational opportunities
in public buildings and homes

0.50

0

1

green job training programs - workforce development

1.00

0

2

Public Education and Community Outreach Average Scaled Score

1.25

Indicator

Cleveland
Public Education and Community Outreach is a mediocre category for the city, with one plan
providing the majority of the framework (Table 20). The Connecting Cleveland Citywide Plan 2020’s
(CCCP) only connection with this category is through an inferred reference to environmental education
in which businesses, institutions, universities and faith-based organizations are encouraged to partner
with local schools in offering diverse education and training opportunities for students and adults (8).
The Cleveland Climate Action Plan (CCAP) is very explicit when pointing to the need for recycling
education for residents (64). The importance of youth engagement and the role of education in climate
action and resilience is featured (6), as well as the need to develop and expand partnerships for
education, training, and outreach efforts directed toward climate action and sustainability for all
residents (58,64,69). However, using K-12 public education as a platform to deliver this knowledge is
vague.
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Table 20: Public Education and Community Outreach Cleveland

Plan

CCCP

CCAP

Scaled
Score

0.50

1.50

all citizens have access to environmental literacy programs

1.00

0

2

environmental literacy k-12 in public schools

0.50

1

0

partner with companies/nonprofits for environmental educational opportunities in public
buildings and homes

1.50

1

2

green job training programs - workforce development

1.00

0

2

Indicator

Public Education and Community Outreach Average Scaled Score

1.00

Policies, Strategies, and Regulations
Policies, Strategies, and Regulations is an important category for post industrial cities
that are trying to improve their public image and rebuild as a modern green city. These indicators were
chosen to measure how cities are using their governmental prowess to influence the lens through which
the public views their city. The results for the indicators in this category can be seen in Table 21.
Overall, the BCN cities outscored the Non-BCN cities in this category, however, Pittsburgh was the city
that used this category to its advantage more than the other cities in this study. The indicator native
habitat and other green spaces may not be reduced, as mentioned in Pittsburgh’s OPRP and Cleveland’s
CCCP provided a balance between the BCN and Non-BCN cities; while existence of land bank or utilize
other non-profits to manage some vacant land and its uses is used primarily by the NON-BCN cities in
this study.
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Table 21: Policies, Strategies, and Regulations Average Percentage Score All Cities

City

Plan

M

P

BCN Avg
D
C
Non BCN Avg
Scale Score/
Scaled Score/
CW RM OP CP Indicator DM DS CC CC
Indicator
Total
PP SP RP CA
PP AA CP AP
Scaled Score

native habitat and other green spaces may
not be reduced

0

1

1

0

0.50

0

0

1

0

0.25

0.38

new construction and renovated
building/homes must incorporate
GI/sustainability practices/designs

1

1

1

2

1.25

1

0

1

1

0.75

1.00

Remove legal impediments in local laws and
challenge state laws that hinder urban
greening/sustainability goals.

1

1

1

2

1.25

0

1

1

0

0.50

0.86

existence of land bank, or utilize other nonprofits to manage some vacant land and its
uses

2

2

1

1

1.50

1

2

0 1

1.00

1.25

Policies, Strategies, and Regulations
Average Percentage Score

1.13

1.13

1.13

0.63

0.63

0.87

0.63

Milwaukee
Policies, Strategies, and Regulations is a moderate category when compared to the previous
categories in this study (Table 22). The Milwaukee Citywide Policy Plan alludes to the need for
improvements to access to and increase greenspaces, as well as incorporating more native plants into
those areas. There is also no reference to the existence of land banks as an entity to aid with vacant land
uses, but partnering with nonprofit organizations is touched upon, however most of the work is
suggested to be managed by active governmental departments. Likewise, the City of Milwaukee
Sustainability Plan recognizes that the city should create pathways for vacant land management through
an Adopt-a-Lot Program and the creation of a Vacant Lot Handbook. However, there is no sign that a
land bank would be involved with these strategies, but like the Milwaukee Citywide Policy Plan, the City
of Milwaukee Sustainability Plan encourages partnerships with other units of government that perform
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the same or similar services so that efficiencies are realized. For example, Milwaukee Public Schools and
the Milwaukee Metropolitan Sewerage District.
Both plans address the need to change laws to encourage more modern and sustainable
planning, the Milwaukee Citywide Policy Plan suggests inclusion of non-Euclidian approaches to land and
development guidelines, form-based or hybrid codes that zones areas by building type and site design as
well as use, and flexible zoning that allows use to change with demand which allows for uses to change
over time as the needs of the community change. However, the City of Milwaukee Sustainability Plan
reports that state law restricts green building practices. As a result, green building practices for family
dwelling units would have to be voluntary; to promote more green building in new housing, the city
would need to provide incentives for designers and builders to incorporate more sustainable building
practices.
Table 22: Policies, Strategies, and Regulations Milwaukee

Plan

MCPP

CMSP

Scaled
Score

1.0

1.25

native habitat and other green spaces may not be reduced

0.50

0

1

new construction and renovated building/homes must incorporate
GI/sustainability practices/designs

1.00

1

1

Remove legal impediments in local laws and challenge state laws that hinder
urbaning greening/sustainability goals.

1.00

1

1

existence of land bank, or utilize other non-profits to manage some vacant land
and its uses

2.00

2

2

Indicator

Policies, Strategies, and Regulations Average Scaled Score

1.13

Pittsburgh
Pittsburgh succeeds in most of the indicators focused on policies, strategies and regulation
(Table 23). The plans make a point to recognize that at times there are policies or laws that can inhibit
the urban greening process. For example, the Onepgh: Pittsburgh’s Resilience Strategy is resolute in
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remedying the results of the city’s industrial legacy by using the newest technologies and best practices
that can be brought to the city, as well as policy and legislation recommendations that will create an
enabling environment for better air, soil, and water quality. Part of this process is determining current
policies, strategies, or regulations that would hinder progress toward this goal, which the plan
acknowledges exists but does not provide details regarding the specific inhibitors. Likewise, this same
plan acknowledges the need to change policies to implement various new strategies from equity to
transportation, however, the specific policies and how they need to be changed are not addressed.
The City of Pittsburgh Climate Action Plan devotes an entire chapter to improving local food
systems and discusses the challenges that urban agriculture faces within the city. This is an important
component of urban greening as urban food systems not only provide residents with food, but using
vacant lots, or green spaces for this initiative improves not only the aesthetic of the city but also its
ecological services. Giving residents the opportunity to grow, preserve, donate and sell their harvest is
critical to reduce food-related greenhouse gas emissions as well as improve resiliency food for
communities where acquiring fresh produce could be a challenge. To help its citizens with many
opportunities for healthy communities, Pittsburgh would like to change a local regulation administered
by the Allegheny County Health Department, which requires home prepared foods to be made in a
commercial kitchen, as this is a barrier for residents who would like to develop a locally sourced system
of foods as well as create income. The city would like to challenge this regulation as Pennsylvania state
law allows residents to create value-added products intended for sale in their homes. Pittsburgh
supports a Cottage Food Law within the city.
The Onepgh: Pittsburgh’s Resilience Strategy also supports a commitment to green design and
sustainability through the explanation and successes of the Pittsburgh 2030 District, thus receiving a 2
for this indicator. The 2030 District is a collaborative community of high-performance buildings in
Downtown Pittsburgh working towards 50% reductions in energy use, water use, and transportation
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emissions by 2030, with new construction reaching carbon neutrality by that time. The Onepgh:
Pittsburgh’s Resilience Strategy is very detailed regarding renovations and redevelopment projects using
green design methods for building, transportation, water, and energy infrastructure which use homegrown technological solutions. The plan also supports collaboration between diverse government and
non-government partners, and community engagement. Projects mentioned include new housing,
office, retail, and recreational opportunities that take advantage of vacant or underutilized land.
Table 23: Policies, Strategies, And Regulations Pittsburgh

Plan

OPRP

CPCA

Scaled
Score

1.00

1.25

native habitat and other green spaces may not be reduced

0.50

1

0

new construction and renovated building/homes must incorporate GI/sustainability
practices/designs

1.50

1

2

Remove legal impediments in local laws and challenge state laws that hinder
urbaning greening/sustainability goals.

1.50

1

2

existence of land bank, or other non-profits to manage some vacant land and its
uses

1.00

1

1

Indicator

Policies, Strategies, and Regulations Average Scaled Score

1.13

Detroit
Policies, Strategies, and Regulations for Detroit are adequate (Table 24). The Detroit
Sustainability Action Agenda notes that green infrastructure is a key strategy for improved
stormwater management, water quality, and neighborhood revitalization which makes this a
solid indicator for this plan. The City of Detroit Master Plan of Policies merely states that public
agencies should incorporate urban design considerations in facilities and infrastructure
improvements (15). This being rather vague was not sufficient to warrant a score for this
section of the plan. Likewise, this plan doesn’t plainly state associations with vacant land
management organizations other than to facilitate urban agriculture; as found on page 48, a
60

policy to work with urban agriculture organizations and nonprofits to develop an urban
agriculture policy plan for the city. However, the Detroit Sustainability Action Agenda does
inform about ways in which the Detroit Land Bank Authority works in the community to
encourage and to facilitate side lot sales, as well as working with community organizations on
the maintenance of vacant lots in the city (62).
Table 24: Policies, Strategies, and Regulations Detroit

Plan

DMMP

DSAA

Scaled
Score

0.50

0.75

native habitat and other green spaces may not be reduced

0.00

0

0

new construction and renovated building/homes must incorporate
GI/sustainability practices/designs

0.50

1

0

remove legal impediments in local laws and challenge state laws that hinder
urbaning greening/sustainability goals.

0.50

0

1

existence of land bank, or utilize other non-profits to manage some vacant land
and its uses

1.50

1

2

Indicator

Policies, Strategies, and Regulations Average Scaled Score

0.63

Cleveland
Cleveland fared slightly better in the Policies, Strategies, and Regulations category (Table 25).
The Connecting Cleveland Citywide Plan 2020’s (CCCP) plan encourages the use of green building
techniques in new and renovated housing; the Cleveland Climate Action Plan (CCAP) focuses more on
greening of business buildings with the aim to coordinate and expand green building support to more
sectors and neighborhoods. Both plans acknowledge the need to address the legal impediments that
inhibit the progress of the city. The CCCP devotes more attention to enable investments and business
development, and the CCAP discusses the need to challenge some state laws that are preventing the
growth of renewable energy.
As for vacant land usage, the CCAP acknowledges all the many ways vacant land can be used in
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an urban greening context, however it is not known what types of organizations coordinate the vacant
land uses; there is no mention of a land bank or similar organizations to aid in the management of
vacant land. On the other hand, the CCCP does note the existence of a land bank. However, this land
bank trades in Industrial/Commercial unproductive properties and buildings and brings them back into
productive use; there is no suggestion that the land bank deals with residential properties.
Table 25: Policies, Strategies, and Regulations Cleveland

Plan

CCCP

CCAP

Scaled
Score

0.75

0.50

native habitat and other green spaces may not be reduced

0.50

1

0

new construction and renovated building/homes must incorporate GI/sustainability
practices/designs

1.00

1

1

Remove legal impediments in local laws and challenge state laws that hinder urban
greening/sustainability goals.

0.50

1

0

existence of land bank, or utilize other non-profits to manage some vacant land and
its uses

0.50

0

1

Policies, Strategies, and Regulations Average Scaled Score

0.63

Indicator

Incentives
By definition, an incentive is a thing that motivates or encourages an entity to do something
desirable (Incentive. (n.d.). These indicators were chosen based on popular methods that have been
successful in other communities which have resulted in greener, sustainable, biophilic lifestyles. The
outcomes are important for post-industrial cities, as they have the greatest need to clean up their
localities and provide attractive living spaces with the purpose of increasing their shrinking populations.
Overall, The BCN cities were able to offer more incentives than the non-BCN cities based on the scores
of the indicators in this research. For example, tax credit/abatement for installing retrofits that make all
buildings more sustainable and to companies and individuals for participating in green job training
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programs are two areas in which Cleveland and Detroit were not able to contribute, while Milwaukee,
and on a lesser level, Pittsburgh do incentivize these indicators. Though no city in this study appears to
be utilizing conservation easements to encourage land preservation (Table 26), supporting high density
development, with the assumption that more green space would be saved is encouraging.
Table 26: Incentives Average Percentage Score All Cities

City

Indicator/Plan

M

P

MC CM OP CP
PP SP RP CA

conservation easements for privately owned
land/green spaces

0

0

0

tax incentive/abatement for high
density/GI/sustainable designing/development

1

1

tax incentive/ abatement and or tax increment
financing/loan deferment- to encourage
revitalization

1

tax credit/abatement for installing retrofits that
make all building more sustainable
tax credit/abatement to companies and
individuals for participating in green job training
programs
Incentives Average Percentage Score

Non BCN
Avg Scaled
Score
Indicator Total Scaled
Score

0.00

0

0

0

0

0.00

0.00

1 2

1.25

2

2

1

2

1.75

1.50

0

1

2

1.00

1

1

2

0

1.00

1.00

1

1

1

1

1.00

1

0

0

0

0.25

0.63

1

0

0

0

0.25

1

0

0

0

0.25

0.25

0.80

0.70

0.80

0.65

0.68

0.60

0

BCN Avg
D
C
Scaled
Score/
Indicator DM DS CCC CC
MP AA P AP

0.50

Milwaukee
The Milwaukee Citywide Policy Plan addresses all indicators in the incentives category, but for
the easement indicator, which is not a point for either plan. This plan endorses the use of incentives
and flexible zoning in designated areas to encourage denser, compact development near public transit
stations and commercial hubs. The use of financing tools such as the creations of a tax increment
financing district would provide incentives for new home construction and rehabilitation. This plan
also endorses the recruitment of new industry to the area using incentives, marketing, and a prepared
workforce. By providing incentives for a developing green economy Milwaukee will bring new talent
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and new opportunities to the area.
As mentioned, the City of Milwaukee Sustainability Plan states that the city will need to provide
incentives for green building practices to be included in family dwelling units. Other types of green
building practices are tax credit/abatement to companies and individuals for participating in green job
training programs also indicated, but no specific details are provided. The plan really has little impact in
this category.
Table 27: Incentives Milwaukee

Plan
Indicator

MCPP

CMSP

Scaled Score

0.80

0.40

conservation easements for privately owned vacant land/green spaces

0.00

0

0

tax incentive/abatement for high density/GI/sustainable designing/development

1.00

1

1

tax incentive/abatement and/or tax increment financing/loan deferment to encourage
revitalization

0.50

1

0

tax credit/abatement for installing retrofits that make all building more sustainable

1.00

1

1

tax credit/abatement to companies and individuals for participating in green job
training programs

0.50

1

0

Incentives Averaged Scaled Score

0.60

Pittsburgh
Pittsburgh is supportive of green design and revitalization within the city, as incentives to
support these indicators are well documented in the City of Pittsburgh Climate Action Plan (Table 28).
Such endorsements include the use of Tax Increment Financing (TIF) and tax abatements to provide
incentive for economic development in areas where a high number of vacant or distressed parcels exist,
and a move to create a location efficiency overlay along with the use transfer of development rights to
encourage density while protecting open space. Less descriptive is the Onepgh: Pittsburgh’s Resilience
Strategy which mentions the use of financing programs and community outreach efforts to improve
the quality and sustainability of Pittsburgh’s housing stock, however there are no specifics discussed
regarding the types of programs to be implemented (Table 28). Similarly, the plan points to developing
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housing that is safe, affordable, and sustainable for either new development or redevelopment but does
not pinpoint any financial methods to encourage this outcome. Though both plans discuss jobs and
workforce development, these are generalized points and there is no mention of specific green jobs or
green job training, though the development of these areas would help support the implementation of
green infrastructure and sustainable designs.
Table 28: Incentives Pittsburgh

Plan

OPRP

PCAP

Scaled
Score

0.60

1.0

conservation easements for privately owned vacant land/green spaces

0.00

0

0

tax incentive/abatement for high density/GI/sustainable designing/development

1.50

1

2

tax incentive/ abatement and/or tax increment financing/loan deferment to
encourage revitalization

1.50

1

2

tax credit/abatement for installing retrofits that make all buildings more
sustainable

1.00

1

1

tax credit/abatement to companies and individuals for participating in green job
training programs

0.00

0

0

Indicator

Incentive Average Scaled Score

0.80

Detroit
The incentives category for Detroit is as passable as the previous category, with the City of
Detroit Master Plan of Policies and the Detroit Sustainability Action Agenda both addressing the same
indicators on the same level. The City of Detroit Master Plan of Policies infers support for green job
training programs through assisting Detroit’s workforce in training and acquiring jobs in preservation
fields (35); and the necessity to work with businesses and professional groups to develop training and
retraining programs that prepare the workforce for jobs in emerging industries (25). There is an intent to
support green jobs in this plan though the implementation is not specific, nor is the industry.
Conversely, the Detroit Sustainability Action Agenda devotes two paragraphs to green job training and
even defines green industry. This plan also acknowledges that many residents lack the skills and training
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necessary for employment in green industries. The city has supported some training programs to help
Detroiter’s transition into green industries, however these programs were funded through philanthropic
and nonprofit associations. There is also a plan to expand such programs to youth apprenticeships and
job placement programs. As found in both plans, there is no incentive for any individual or green
businesses to participate in these programs; but the City of Detroit Master Plan of Policies does suggest
incentives to attract, recruit, and create green industry (27,36). The plan also suggests enhancing
financial programs to support revitalization (22); to provide incentives for developers to include open
space (122); give incentives to accommodate high-density development; and to support incentives (such
as density bonuses) to encourage the creation of additional greenspace (59). The Detroit Sustainability
Action Agenda pledges to promote existing financial tools to help developers meet green building goals
(57). Detroit is relying heavily on the indicator of tax incentive/abatement for high
density/GI/sustainable designing/development; this speaks to the need to rebuild the city.

Table 29: Incentives Detroit

Plan

DMMP

DSAA

Scaled
Score

1.00

0.60

conservation easements for privately owned vacant land/green spaces

0.00

0

0

tax incentive/abatement for high density/GI/sustainable designing/development

2.00

2

2

tax incentive/abatement/tax increment financing/loan deferment to encourage
revitalization

1.00

1

1

tax incentive/abatement for installing retrofits that make all buildings more
sustainable

0.50

1

0

tax incentive/abatement to companies and individuals for participating in green job
training programs

0.50

1

0

Indicator

Incentives Average Scaled Score

0.80
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Cleveland
The Connecting Cleveland Citywide Plan 2020 is more attuned to incentives than the Cleveland
Climate Action Plan (Table 30). The aforementioned plan focuses its incentives on the construction
industry, to promote sustainable development and revitalization. For example, on page 73, the plan
suggests code changes and financial incentives, requests the development of a zoning code that
encourages green building and requires use of green building techniques, and to offer low-interest loans
or tax abatement to projects that use green building techniques. Also, this plan suggests using tax
abatements to make newly built or rehabilitated, affordable housing available at the lowest sustainable
rent (p.68). The Cleveland Climate Action Plan points out that the city can use a combination of
incentives and revisions in land use and zoning codes to encourage and promote higher density and
more diverse development (55), which is its only contribution to this category.
Table 30: Incentives Cleveland

Plan

CCCP

CCAP

Percentage
Score

0.60

0.40

conservation easements for privately owned vacant land/green spaces

0.00

0

0

tax incentive/abatement for high density/GI/sustainable designing/development

1.50

1

2

tax incentive/ abatement and or tax increment financing/loan deferment to encourage revitalization

1.00

2

0

tax credit/abatement for installing retrofits that make all building more sustainable

0.00

0

0

tax credit/abatement to companies and individuals for participating in green job training programs

0.00

0

0

Indicator

Incentives Average Scaled Score

0.50

Summary of Results
The review of the results indicates support for the hypothesis that post-industrial cities are using
biophilic urbanism to merge nature with the built environment. Likewise, cities which are members of
the Biophilic Cities Network are more adept at doing so than post-industrial cities which are not
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affiliated with the organization. Through this evaluation of community plans, several observations can
be outlined according to the endeavors of these cities’ rejuvenation processes: 1)post-industrial cities
that are members of the Biophilic Cities Network are better equipped at addressing the needs of the
people and the environment than the cities that are not members of the network; 2) there are some
indicators where both types of cities could improve; 3) and there are indicator scores in which neither
BCN nor non-BCN cities scored well.
The cities which are members of the BCN performed better in all categories than the cities in
this study which are not members of this organization. In the factual basis category, which is important
to establish the baseline for the presence of biophilic urbanism, the indicators for which legacy cities are
the most successful are: the ability to reduce greenhouse gas emissions, and to facilitate urban
agriculture. The only factual basis indicator in which the Non-BCN cities surpassed the BCN cities was
that of multimodal and public transportation. Milwaukee performed as well as Detroit and Cleveland;
Pittsburgh is limited in developing multimodal systems due to the topography of the city (OPRP, 54),
however, when comparing U.S. Census information, more people in Pittsburgh use public transportation
and walk to work than in the other cities, and Milwaukee has the most people driving alone to work,
though they scored high in the multimodal indicator. This census data conflicts with the information
given in the reviewed cities’ plans in that cities are missing an important connection that the labor force
needs.
Though only multimodal transportation improvements apply to one city, actions to create a
sense of safety and wellbeing through the development of urban greening need to be taken by both
Pittsburgh and Cleveland as this was a relatively low scoring indicator, but one in which many benefits
can be obtained. Finally, as one city did not receive a perfect score for multimodal transportation, one
city, Milwaukee, did well with regional water partnerships. This is an area where all post industrial cities
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need to improve, as water is a major historical feature for these cities, as well as a desirable attraction
to enable urban biophilic outcomes.
In the Public Education and Community Outreach category, which evaluates the success of
cities in providing environmental education and green job training for citizens, there is an exchange of
placement between the performance of these cities. Milwaukee maintains the highest score; however,
Detroit performs better than both Pittsburgh and Cleveland when it comes to the environmental
education and job training for its citizens, of all ages. Partner[ing] with companies/nonprofits for
environmental educational opportunities is the only indicator in this category in which Detroit does not
out score the other three cities in the study. Overall post-industrial cities that are members of the
Biophilic Cities Network perform better in environmental literacy for all citizens than cities that are not
members of the network. Areas where both types of cities could improve would be in green job
training/workforce development. The non BCN cities performed poorly in environmental education
within k-12 schools.
Reviewing Policies, Strategies, and Regulations provides insight as to how city government
guides the image of the city. BCN legacy cities provide more oversight in this area than non BCN cities
in the study, though by a small margin. An indicator where all cities could improve their profile would
be by not reducing native habitat and other green spaces. Non BCN cities might benefit by researching if
there are legal impediments in local laws and challenge state laws that hinder urban
greening/sustainability goals. Also, the BCN cities may need to utilize land banks or other non-profits to
manage some vacant land and its uses.
Like the above category, incentives give another perspective as to how leaders want to direct
the improvements in their city. The BCN cities provide almost two times more incentives than the non
BCN cities for promoting green urbanism. All cities in this study are missing the opportunity to use
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conservation easements on privately owned land/greenspace which would encourage increasing
greenspaces in urban areas. Likewise, the non-BCN cities are not using tax credit/abatement to
companies and individuals for participating in green job training programs via incentives, and the BCN
cities are not maximizing this practice either.
Three areas stand out in which all four cities could improve, albeit a little or a lot, and are trends
that would be relevant to many post industrial cities seeking to grow their population and economy via a
re-imaging process using biophilic urbanism. When reviewing both the public education and
community outreach and incentives categories, there is a noticeable lack of attention to the green
economy. Supporting this observation are the indicators, green job training programs - workforce
development, and tax credit/abatement to companies and individuals for participating in green job
training programs, which scored poorly in this area. Also, the gap from policy creation to
implementation is neglected based on the factual basis indicator identification of barriers that create a
gap between stated goals and actual practice and the policies, strategies, and regulations indicator
remov[ing] legal impediments in local laws and challenge state laws that hinder urban
greening/sustainability. Finally, the limited capacity of local governments and the reliance on
partnerships with outside organizations need to be addressed based on the low scores found in the
public education and community outreach category’s partnering with companies/nonprofits for
environmental educational opportunities, and from the policies, strategies, and regulations category,
existence of land bank, or utilize other non-profits to manage some vacant land and its uses. These
trends and their importance to the biophilic success of legacy cities will be discussed further in chapter
five.
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Chapter Five: Discussion

The purpose of this research is to evaluate the approaches that four post-industrial cities
incorporated in their city plans that would achieve urban greening through a biophilic lens. According to
the literature, a biophilic city should be designed to have the following characteristics: a reduced carbon
footprint, analogous with nature, strive to maintain symbiotic relationships with the surrounding
communities, focus on locally sourced food, energy, and economy, facilitate more sustainable and
healthier lifestyles, as well as emphasizing an overall high quality of life (Beatley, 2012). Based on
review of the literature, the expectation was that the cities with membership as a Biophilic Network
Cities would achieve this with greater efficacy than Non-Biophilic Network Cities by incorporating more
biophilic indicators in their plans than cities that are not part of the BCN.
When reviewing the results of this study, plans from the four cities incorporate green urbanism
to varying degrees. All cities in this study have fairly successful policies and strategies that support the
foundational elements: reducing the carbon footprint, care for water sources, and addressing the need
for locally sourced food. However, when comparing cities’ approaches through the biophilic lens, this is
where the details of the policies, strategies, and plans have a larger impact. Though Milwaukee and
Pittsburgh did not score as well on some indicators as anticipated, overall, they performed better than
Cleveland and Detroit as predicted due the Biophilic Cities Network affiliation. There are three areas in
which all four cities could improve, albeit a little or a lot, and are trends that would be relevant to many
post industrial cities seeking to grow their population and economy via a re imaging process.
The first area would be to give more attention to the green economy. A new economy is needed
which respects natural boundaries and ecological limits and responds to the needs of people. As such,
green job investment and a green economy is a method to increase revenue for struggling, shrinking
cities. For a green economy to be successful a clear procedure must exist to deflate any gap with the
implementation. The green economy concept is based on the idea that the conventional model of
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economic development is socially and environmentally unsustainable. Moving toward a new economy,
which respects natural boundaries and ecological limits, and responds to the needs of people is a key
component of revitalizing post industrial cities; green growth transition (‘greening’) is a valid modernday industrial revolution (Balaban, 2019; Bown et al, 2016).
Second, as a successful local economy is vital to increase government capacity, so is social
capital which facilitates cooperative action among citizens and institutions. The concept of social capital
primarily focuses on interactions and relationships, such as those between residents and local
government officials. When local government is diminished, a reliance on partnerships with outside
organizations is needed to fill the disparity. This practice is so common it is a mainstay of local
governments. With the many challenges localities face, often the natural environment is the first to be
neglected (Larson et al, 2017).
Finally, the ability to create policy and then implement the policy is a sign of an efficacious local
government. Human resources are the key to this success. For cities to acquire people with the talent
and knowledge needed to resolve the gaps between policy creation and implementation is a sign that
city government is thriving. When local governments are composed of individuals possessing the
requisite skills, education, and experience, communities are better positioned to create and implement
projects and programs (Larson et al 2017).
Addressing these three deficiencies would improve the way post-industrial cities use biophilic
urbanism in planning to rejuvenate their image. Improving the aesthetic of a legacy city through the
expansion of wealth, via capital and labor, enables investing in a biophilic environment.
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Fig.1

Green Economy
The overarching concept throughout the literature is that a green economy is related to
improving the environment and the wellbeing of people (UNDSEASD, n.d.; Larson 2017; MartinezFernandez et al, 2010; Bowen et al, 2016). For example, a plan can mention its workforce development
and creating jobs, which is a basic goal. However, a more biophilic approach to the verbiage of this
would be to include details of specific types of green jobs based on existing components or features
found in post industrial cities. Both BCN and non-BCN cities in this study scored lower than anticipated
in green job training programs - workforce development indicator. For either type of city this was a
surprising result. These cities are former industrial complexes. Their history manifests images of
laborers, men and women making a new life and new cities. As part of their new image, green
industries, along with the accompanying jobs, would be a reasonable transition for post-industrial cities
to make. Also, with the data showing that poverty rates and unemployment are a concern for de-
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industrialized places, (US Census Bureau,2019) transitioning to a green economy is an ideal opportunity
that shrinking cities should be pursuing. These cities must do a better job providing innovative jobs for
their communities to revitalize an industrial spirit for the 21st century.
According to the Bureau of Labor Statistics (BLS), green jobs and green industries are organized
around five categories: energy from renewable sources, energy efficiency products and services,
pollution reduction and removal, greenhouse gas reduction, recycling and reuse, natural resources
conservation, environmental compliance, education and training, and public awareness. From this
research, cities may mention the need to develop a green workforce, but the plans do not mention how
this will be done. Polasky et al., and Mäler et al., in separate research, have found that undefined
standards and terminology are an impediment to the broad adoption or implementation of a subject.
The need for precision when creating policy is imperative for successful administration of a city plan.
The plans reviewed in this research tend to have very broad and open ended statements. For example,
in Milwaukee’s plans, which scored the highest in green workforce development, few details are written
to provide understanding of green industries. The CWPP acknowledges the necessity of workforce
development to improve local economy, however, within a list of industries, between construction and
retail, is green/sustainability (105). This representation is an example of why Milwaukee earned points
for this indicator, but there is no explanation or definition as to what green/sustainability industries are
or their implications. Because this is a new bullet on the list of standard economic / workforce
categories, more clarification is necessary within the plan. When writing plans regarding green
workforce development, cities should provide more details, based on the BLS categories. I have
provided an example of what plan writers could include: will support workforce and green job
developments in the areas of recycling and reuse, natural resources conservation, environmental
compliance, through training programs located within high school vocational and adult education
programs. By detailing in this way more guidance is given to smaller groups or organizations that are
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responsible for implementing the policies. This in turn would decrease the implementation gap and
expedite the development of a green economy, thus increasing government capacity through the
economic growth that would follow.

Government Capacity
Green workforce development and a greening economy is just one aspect of a shrinking city's
government that could be refined. Another is how best to administer plans and policies, which is a
common thread in the discussion of city planning. The capacity to design and implement a policy
agenda is an ongoing challenge. To be successful, certain components need to be present, such as
resources, the ability to make and carry out governing decisions, and stable partnerships that consist of
non- governmental agencies that can leverage private resources (Reckhow, Downey, and
Sapotichne,2020). These elements show a baseline level of government capacity—the six Cs: coalition
building, citizen involvement, conflict management, compensation and rewards, cross-unit
collaboration, and control (Padovani, Young, and Heichlinger,2018). However, these components can
also act as barriers to the implementation process if they are not enacted carefully. The non-BCN cities
scored poorly for this indicator in the Factual Basis (Table 11) portion of the rubric (0.75); the BCN cities
scored higher in this indicator (1.75). With such a large difference for this indicator between the two
study groups, further study would be needed to determine if being a member of the Biophilic Cities
Network is a factor in this difference, and what are other possible causes for slow or ineffective
implementations.
With shrinking cities comes shrinking city governments that have less capacity to maintain
functional city services such as health and welfare, general government, parks, recreation, and culture,
public works and public safety, and community and economic development. (Reckhow, Downey, and
Sapotichne,2020). To fulfill these void cities, begin to rely on non- governmental organizations and
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partnerships to keep many of these types of services available to their citizens, including developing
green urbanism. Many other indicators in this research could be scored higher if the local government
partnered with other agencies or groups to meet the requirements for biophilic urbanism. This is where
partnering with the Biophilic Cities Network would be beneficial. In addition to partnering with other
organizations, city governments need to determine if there are elements in place in their current
departments that would improve their capacity to meet green urbanistic goals and thus support
stronger local government services.

Plan Implementation Gap
Milwaukee and Pittsburgh performed better than Detroit and Cleveland in this area, but all cities
have room to improve to make implementation more efficient. The factual basis indicator,
identification of barriers that create a gap between stated goals and actual practice along with the
policies, strategies, and regulations indicator remove legal impediments in local laws and challenge
state laws that hinder urban greening/sustainability, provides the data for this area. For our purposes,
plan implementation gap refers to the barriers that cities face when wanting to enact protocols, but
then find that there are preexisting regulations, lack of cooperation within the necessary groups, and or
unclear expectations that prevent effectuation. Local policy formation is often the result of the federal
government requirements. At this point the question needs to be answered, how can legacy cities fulfill
these requirements while also bringing a different aesthetic to their cities. Instead of creating a
patchwork of solutions from different departments, a cohesiveness needs to be established to support
the identity of the city. The diversity should include specialists from outside of the planning field:
economist, ecologist, healthcare professionals, energy specialist, etc. (Ayik et.al., 2017). Again using
Milwaukee as an example, the CWPP describes local achievements, some the result of city departments
such as the Department of Public Works Forestry Division, the Milwaukee County Parks Department, the
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Milwaukee Water Works, and the Milwaukee Metropolitan Sewerage District (116). The same plan also
details partnerships with nonprofits and other organizations to assist with park improvements, green
designs for school yards, and housing energy efficiency programs (121,123,126). This is one
representative example of how city departments can work together, along with stakeholders and
nonprofits, to bridge the gap between what legally must be done and an attractive outcome. Cities with
differing governing styles will approach this matter in their own ways. Further research would be
needed to determine if a unique style of governing produces results with less implementation gaps.
Struggling cities could follow the path of UNIDO’s (United Nations Industrial Development Organization)
whose main objective is to identify gaps in policy frameworks in terms of incentives, environmental laws
and regulations and other policies which promote the greening of industry. The strategy is to remove
gaps in the system through supporting green industry entrepreneurs, partnering with institutions of
higher learning to develop green technical and managerial knowledge and skills, and to develop publicprivate partnerships in the environmental field. Since the BCN cities scored higher, being a member of
this organization can support this philosophy of diversity and consultation as a best practice.

Conclusion
Post-industrial cities are using biophilic urbanism to merge nature and the built environment,
however some cities do this more effectively than others. Legacy cities which are members of the
Biophilic Cities Network show more proclivity to include biophilic thinking into their city plans than
similar cities that are not members of this organization. Ensuring that nature is included in city planning
to facilitate the biophilic needs of people is a way for post industrial cities to rejuvenate their
surroundings and their economy, while meeting federal and state environmental requirements.
In 2009, the city of Hong Kong noted the connection between economics and the environment
(Legislative Council Panel On Environmental Affairs, 2011). After ten years, this ideology is slowly
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filtering through American cities. The Biophilic Cities Network is an organization that supports localities
to achieve better environmental and economic results through improvements in green economy,
government capacity, and plan implementation. C. J. van Leeuwen’s research supports the idea that
cities can learn from each other, and that active exchange of best practices can significantly improve
similar efforts of cities.
Government policy is the key to making these changes and usually the details of such change
are left to individual localities based on a broad outline that is provided by federal and state
governments. However, it is the struggling small to mid-sized cities, along with former manufacturing
centers, that lack the economic capacity to adopt new frameworks for their economic plans. The
development of human resources is the foundation for greening economies; technical training and
vocational education at all levels play critical roles in the process of transforming cities.
The future of post industrial cities relies on the ability to design their city in a way in which
people will have a unique experience when visiting or living there. Biophilic urbanism and design would
make this happen. Though this research has its limitations, i.e. small study group, only one evaluator,
and relative subjectivity, it does indicate that legacy cities write their comprehensive plans with more
attention given to urban greening and biophilia when they are members of the BCN. However,
comparing basic census data for the cities in this study, there is no explicit correlation, but there are
inferred benefits such as increase in the workforce, decrease of those living in poverty and using
government health care and food benefits. As the BCN grows, more research would support the
inferred benefits of becoming a member of the organization to meet the sustainability needs of cities.
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Appendix A
Scored Rubric

BCN Cities

Non-BCN Cities

Milwaukee

Pittsburgh

Detroit

City of
One
Pittsburgh
Pittsburgh
Climate
Resilience Action Plan
Plan 2017
3.0

Milwaukee
Citywide
Policy Plan

City of
Milwaukee
Sustainability
Plan 2013-23

MCPP

CMSP

OPRP

tree canopy: existing
inventory and/or
increase canopy

1

2

preserving/conserving/c
reating native habitat to
promote biodiversity/
protecting existing
natural features

1

value of maintaining and
increasing greenspace
(vacant land/
brownfields)

Cleveland
Connecting Cleveland
Cleveland
Climate
2020
Action Plan
Citywide
update
Plan
2018

Detroit
Master
Plan of
Policies

Detroit
Sustainability
Action
Agenda-2019

CPCA

DMPP

DSAA

CCCP

CCAP

1

2

1

1

1

2

1

2

2

1

0

1

0

2

1

2

2

2

1

1

1

urban agriculture

2

2

2

2

2

2

1

2

creating a sense of
safety and wellbeing
through the
development of urban
greening

2

2

1

1

2

2

0

1

reduce greenhouse gas
emissions

2

2

2

2

1

2

2

2

promote GI/sustainable
design/efficiency in building
renovations and new
construction

2

2

2

2

2

1

1

2

regional partnerships for
clean water
management

2

2

0

0

1

0

0

1

water management
feature/practices

2

2

2

2

1

2

1

2

renewable energy
development

2

2

2

2

1

2

1

2

multimodal and public
transportation-

2

2

1

2

2

2

2

2

identification of barriers
that create a gap
between stated goals
and actual practice

1

2

2

2

1

2

0

0

INDICATORS
Factual Basis
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vacant /blighted
property/ reuse
guidelines/management plans

1

2

2

2

2

2

2

1

recycling initiative- zero
waste

2

2

2

2

1

2

1

2

all citizens have access
to environmental
literacy programs

2

2

2

1

2

2

0

2

environmental literacy k12 in public schools

1

2

1

1

1

2

1

0

partner with
companies/non profits
for environmental
educational
opportunities in public
buildings and homes

0

2

1

2

0

1

1

2

green job training
programs - workforce
development

1

2

1

0

1

2

0

2

native habitat and other
green spaces may not be
reduced

0

1

1

0

0

0

1

0

new construction and
renovated
building/homes must
incorporate
GI/sustainability
practices/designs

1

1

1

2

1

0

1

1

remove legal
impediments in local
laws and challenge state
laws that hinder
urbaning
greening/sustainability
goals.

1

1

1

2

0

1

1

0

existence of land bank,
or utilize other nonprofits to manage some
vacant land and its uses

2

2

1

1

1

2

0

1

0

0

0

0

0

0

0

0

Public Education and
Community Outreach

Policies, Strategies,
and Regulations

Incentives
conservation easements
for privately owned
vacant land/green
spaces

86

tax incentive/abatement
for high
density/GI/sustainable
designing/development

1

1

1

2

2

2

1

2

tax incentive/abatement
tax increment financing
loan deferment-- to
encourage revitalization

1

0

1

2

1

1

2

0

tax credit/abatement for
installing retrofits all
building more sustainable

1

1

1

1

1

0

0

0

tax credit/abatement to
companies and
individuals for
participating in green
job training programs

1

0

0

0

1

0

0

0
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Appendix B
ACS- 5 year Estimates for Employment, Commuting, Industry, Healthcare, and Poverty

Cities

Milwaukee

Pittsburgh

Detroit

Cleveland

2010-2014
Estimates

2015-2019
Estimates

2010-2014
Estimates

2015-2019
Estimates

2010-2014
Estimates

2015-2019
Estimates

2010-2014
Estimates

2015-2019
Estimates

Population 16 years and over

455,573

456,086

262,136

261,516

539,755

524,889

310,651

310,219

In labor force

65.10%

64.70%

61.90%

63.80%

53.30%

54.40%

58.90%

59.10%

Employed

56.50%

60.20%

56.10%

60.10%

38.90%

45.90%

47.50%

51.30%

Unemployed

8.50%

4.40%

5.80%

3.60%

14.40%

8.50%

11.30%

7.80%

Unemployment Rate

13.10%

6.80%

9.40%

5.60%

27.10%

15.70%

19.20%

13.20%

Workers 16 years and over

252,823

270,536

143,604

153,079

203,775

235,761

144,013

155,445

Car, truck, or van -- drove
alone

70.90%

72.80%

55.50%

55.30%

69.30%

69.30%

70.60%

69.30%

Public transportation
(excluding taxicab)

8.50%

7.30%

16.90%

17.60%

8.90%

6.80%

10.60%

9.80%

Walked

5.20%

4.60%

10.90%

10.70%

3.30%

3.80%

4.80%

5.10%

Other means

1.60%

1.60%

3.00%

2.70%

2.40%

2.50%

1.80%

1.80%

Worked from home

2.70%

3.50%

3.80%

5.60%

3.30%

4.00%

2.90%

3.20%

22.1

22.2

23.2

24.3

26.8

25.9

24.2

24

Civilian employed population
16 years and over

257,610

274,787

147,038

157,281

209,730

240,848

147,632

159,088

Agriculture, forestry, fishing
and hunting, and mining

0.50%

0.50%

0.40%

0.50%

0.40%

0.40%

0.20%

0.20%

Construction

3.10%

4.00%

3.60%

3.40%

3.60%

3.50%

3.90%

4.50%

Manufacturing

14.00%

14.70%

5.40%

5.90%

13.20%

15.70%

12.40%

13.30%

Wholesale trade

2.10%

2.10%

1.90%

1.60%

1.70%

1.90%

2.40%

2.20%

Retail trade

10.30%

10.00%

10.20%

9.10%

9.90%

9.80%

10.50%

10.90%

Transportation and
warehousing, and utilities

4.40%

5.20%

3.70%

4.00%

5.60%

6.40%

5.20%

5.20%

Information

2.00%

1.60%

2.10%

2.00%

1.90%

1.40%

1.80%

1.60%

Finance and insurance, and
real estate and rental and
leasing

6.00%

5.30%

7.90%

8.20%

5.00%

5.10%

5.50%

5.60%

Label
EMPLOYMENT

COMMUTING TO WORK

Mean travel time to work
(minutes)
INDUSTRY
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Professional, scientific, and
management, and
administrative and waste
management services

10.60%

11.00%

11.10%

14.20%

11.10%

11.10%

10.10%

9.50%

Educational services, and
health care and social
assistance

27.40%

26.50%

33.70%

32.20%

25.20%

23.50%

27.10%

25.50%

Arts, entertainment, and
recreation, and
accommodation and food
services

11.10%

11.40%

11.10%

11.00%

12.00%

12.30%

11.30%

12.30%

Other services, except public
administration

4.60%

4.50%

4.50%

4.50%

5.50%

5.00%

4.60%

4.50%

Public administration

4.00%

3.40%

4.50%

3.40%

4.90%

3.80%

5.00%

4.60%

Mean household income
(dollars)

52,724

57,332

65,854

72,981

40,868

44,730

42,328

46,137

Mean cash public assistance
income (dollars)

4,439

3,146

2,606

2,217

3,665

2,273

2,935

2,713

With Food Stamp/SNAP
benefits in the past 12
months

29.40%

26.60%

17.70%

16.90%

41.70%

37.90%

34.50%

33.40%

Families

129,516

124,864

62,057

58,252

145,365

140,559

85,781

82,158

Mean family income (dollars)

59,432

66,572

86,575

97,855

47,349

50,627

48,574

54,713

Per capita income (dollars)

21,226

23,462

29,656

34,083

16,197

18,621

18,848

21,223

Nonfamily households

100,665

105,222

70,322

79,806

108,832

123,129

80,869

88,391

Mean non family income
(dollars)

41,382

43,425

46,119

53,447

30,162

35,555

33,928

36,013

Civilian noninstitutionalized
population

593,570

589,781

298,251

295,536

689,473

668,915

385,846

379,156

With health insurance
coverage

85.50%

90.70%

90.40%

94.70%

81.00%

91.60%

84.10%

92.30%

No health insurance coverage

14.50%

9.30%

9.60%

5.30%

19.00%

8.40%

15.90%

7.70%

In labor force:

280,267

275,810

150,760

155,225

270,597

267,274

171,166

169,808

Employed:

244,824

257,929

137,100

146,955

199,405

226,764

139,665

148,177

With health insurance
coverage

81.70%

87.00%

88.20%

93.70%

74.00%

87.60%

80.60%

89.60%

INCOME AND BENEFITS (IN
2019 INFLATION-ADJUSTED
DOLLARS)

HEALTH INSURANCE
COVERAGE
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No health insurance coverage

18.30%

13.00%

11.80%

6.30%

26.00%

12.40%

19.40%

10.40%

Unemployed:

35,443

17,881

13,660

8,270

71,192

40,510

31,501

21,631

With health insurance
coverage

58.50%

76.50%

65.90%

81.30%

53.40%

81.70%

54.60%

80.50%

No health insurance coverage

41.50%

23.50%

34.10%

18.70%

46.60%

18.30%

45.40%

19.50%

Not in labor force:

89,579

89,233

50,447

45,746

148,737

134,735

70,177

67,456

With health insurance
coverage

80.50%

87.50%

88.60%

93.40%

77.20%

89.20%

78.00%

90.60%

No health insurance coverage

19.50%

12.50%

11.40%

6.60%

22.80%

10.80%

22.00%

9.40%

All families

25.30%

20.60%

16.20%

12.90%

34.80%

30.00%

31.10%

28.10%

Married couple families

9.60%

8.70%

5.00%

4.50%

18.00%

15.60%

13.00%

12.60%

Families with female
householder, no spouse
present

44.50%

35.60%

37.80%

30.90%

46.10%

40.50%

47.00%

42.00%

All people

29.40%

25.40%

22.80%

20.50%

39.80%

35.00%

35.90%

32.70%

Under 18 years

43.30%

36.70%

31.90%

27.20%

56.20%

50.20%

53.50%

48.20%

18 years and over

24.20%

21.40%

20.90%

19.20%

34.20%

30.00%

30.40%

28.20%

PERCENTAGE OF FAMILIES
AND PEOPLE WHOSE INCOME
IN THE PAST 12 MONTHS IS
BELOW THE POVERTY LEVEL

90
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